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e « e the separation of hydrocarbons or other organic chem- 
icals, should be designed for efficiency in terms of 
overall operating costs and amortization of capital 

investment. Tray efficiency, cleaning facility and resistance to corrosion 
are the prinicipal factors to be considered. For practical purposes, tray 






DISTILLATION 





efficiency or tray spacing may be reduced to keep tower cost at a 







ENGINEERING minimum. A balance of utility costs against chemical recovery may indi- 
AND cate the desirability of sacrificing some of the recoverable material, 
EQUIPMENT 






with a corresponding reduction in the capital outlay for columns and 






associated calandrias, condensers and heat exchangers. Particularly 
when potential changes in process or product specifications are foreseen, 
eee distillation columns with sectional shells and removable trays of light alloy 


a ee construction offer special opportunities for economy 







because of the ease of transfer from tower to tower 





Write for copy of 
technical bulletin 
“Distillation Engineering 
| and Equipment"’ 


50 Years | 
a ULCAN .« cincinnati 


ENGINEERS AND MANUFACTURERS OF PROCESS PLANTS AND EQUIPMENT 
General Offices and Plant, CINCINNATI 2, OHIO 
IHILADELPHIA BOSTON - SAN FRANCISCO - BUENOS AIRES + VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANAD? 





as well as cleanability and resistance to corrosion. 















DD mewtwy ff 





CC 





What doesnt belong in this picture? 


All but one of the objects in this picture have something in common. They were affected directly or indirectly 
by the kind of products Norton and Behr-Manning make. Can you find the stranger? 


The TV towers? No! Made of metal, which is 
—— and finished with the aid of Norton or 

ehr-Manning abrasive products. 

So, too, with many other TV components . . . from 
tubes and wires tu cameras and cabinets. 

The molten metal? No! It was melted in a fur- 
nace lined with high temperature Norton refractory 
cements. 

The man? No! Whenever he eats, dresses, shaves, 
sleeps, or plays, Norton and Behr-Manning products 
are his unseen aids. 

The monument? No! Stone for monuments and 


buildings is shaped and finished with Norton and 
Behr-Manning entien and grinding wheels. The 
lettering, too, is carved by Norton abrasives blasted 
through nozzles lined with Norton (NORBIDE*) boron 
ee — the hardest material made by man. 

The stranger in the picture is the fish... but only 
until he grabs the abrasive-finished lure. Remember... 
any man-made product ... whether of metal, wood, 
paper, cloth, leather, ceramics or ae . .. depends 
on abrasives, abrasive products, refractories and grind- 
ing machines that bear such well-known trade-marks 
as Norton and Behr-Manning...world’s largest manu- 
facturers of abrasives and abrasive products. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries. 


Gdlaking better products to make other products better 


NORTON COMPANY 


MAIN OFFICE AND WORKS 
WORCESTER 6, MASSACHUSETTS 


ABRASIVES *® GRINDING WHEELS ®* REFRACTORIES 
NORBIDE GRAIN AND MOLDED PRODUCTS 
GRINDING AND LAPPING MACHINES .® NON-SLIP FLOORS 


BEHR-MANNING 


DIVISION OF NORTON COMPANY 
TROY, NEW YORK — 


ABRASIVE PAPER AND CLOTH eM GilstoNneEs 
‘ ABRASIVE SPECIALTIES 
“BEHR-CAT BRAND PRESSURE-~SENSITIVE TAPES 
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Designed and Built to 
Exacting Specifications 


On. the years, the National 
Company has been called upon by the govern- 
ment and industry to design and build radio and 
electronic equipment for specialized purposes. 
National engineers have met this challenge by 
producing equipment that, in all cases, has more 
than met the most exacting specifications... 
equipment that is operating dependably today 
all over the world. A few examples are illustrated 
at the right. 
If you use or need similar equipment, why 


not write National today for further information. 


Address inquiries to the Commercial Division. 





LAr 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 





EXPORT INQUIRIES on all National products — television, 
communication receivers, commercial equipment and com- 


ponents — should be addressed to Export Div., Dept. HB. 


NATIONAL COMPANY, INC. 
61 Sherman St., Malden, Mass. 
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VHF Transmitter 





| Single-Channel Receiver 
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CARBON BLACK FOR DEFENSE ‘= 
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Carbon black triples the usefulness of any rubber product that 
must stand up to the terrific pounding and abrasion that is the 
normal life of a tire and most other rubber products used in 
modern warfare. In fact, you cannot build a modern truck, tank, 
gun carriage, airplane or even a battleship without rubber rein- 
forced with carbon black. 

There is no adequate substitute for carbon black and that’s 
why in 1945, it was Number One on the list of Critical War 
Material Shortages. Since it is essential to the conduct of war, 
it is equally important to defense. 

Military men alone know how vital is the dependability of a 
product to the lives of numbers of men. That’s why Cabot Carbon 
Blacks are preferred to all others. Manufactured to rigid, high 
standards, they are guaranteed to give the same, quality per- 
formance, time after time. 


Weapons of defense or war—whatever the circumstance or 
purpose — give the best possible length and kind of service, 
when rubber is reinforced with a Cabot Carbon Black. 


_ a> _ 
GODFREY L. CABOT,INC. 
- Py 


77 FRANKLIN STREET, BOSTON 10, MASS. 












JOY 


The World’s Largest Manufacturer of Underground 






Mining Equipment...the Pioneer in Modern Mechanized 
Mining Methods 










Continuous Miners . . . Coal Cutters ... Loaders... 
Shuttle Cars... Belt, Chain and Shaker Conveyors... 
Slushers ... Rock and Core Drills... Fans... Blowers 
... Hoists... Miscellaneous Mining Equipment. 







JOY also builds the most modern line of portable and 
stationary compressors available for general indus- 
trial, mining, quarrying, and construction needs. 


JOY MANUFACTURING COMPANY 


Henry W. Oliver Building, Pittsburgh, Penna. 









PLANTS AND REPRESENTATION THROUGHOUT THE WORLD 








Among the JOY executive personnel, we are proud 
to number the following men who are graduates of 
the Massachusetts Institute of Technology 


James Andrew DRAIN ‘26 Raymond MANCHA ‘26 
Vice Pres.-General Manager Vice President 

Galt, Ontario, Canada Ventilating Equipment 
Pittsburgh, Pa. 


















Govege Stine Sea ae Robert Wesley SCOTT ‘23 
District Manager 
Knoxville, Tenn. 





Production Manager 
Air Compressors 
Michigan City, Indiana 






Benjamin Philbrick LANE ‘23 












Special Representative, Jonathan A. NOYES, ‘12 
Export Department District Manager 
New York, N.Y. Dallas, Tex. 
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Finishing Building with 
Boiler Plant in 
left background 





ROM REPORTS...to Producing Plant 


Left to right, Boiler Plant, Glycerine 
Refinery and Finishing Building which 
includes manufacturing equipment for 
soap products and toilet preparations, 





For Lever Brothers Limited, Stone & Webster Engineering 
Corporation prepared a series of reports covering alternative plans 
for consolidation and expansion of the company’s manufacturing 
facilities in Toronto. 

The resulting new plant facilities, selected to achieve more 
efficient and economical operation, were designed and constructed 

by Stone & Webster Engineering Corporation. 





STONE & WEBSTER ENGINEERING CORPORATION 
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A SUBSIDIARY of STONE & WEBSTER, INC. 
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One thing that distinguishes a boiler 
from most other types of equipment 
is that its annual operating cost is 
more than its initial cost. In fact, 
the annual cost of fuel alone for the 
average boiler installation usually 
equals or exceeds the purchase 
price — and the purchase price of 
a boiler represents a sizable capital 
investment. 

With fuel costing what it does 
today, it is more important than 
ever before to select a boiler that 
will assure the most efficient per- 
formance possible. That is why it is 
especially significant that people 


who have bought C-E Vertical Unit 
Boilers — and know these boilers 
through their own experience—con- 
tinue to buy them. 

Just glance at the examples at 
the right. It’s just a small sample 
of the plants—in industry after 
industry —that have ordered and 
reordered VU Boilers. 

Why not investigate the VU 
Boiler for your next installation. 
Our recommendations as to the 
most suitable type of VU Unit for 
your particular requirements are 
available to you or your consultants 
without obligation. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 








A Chemical Company ordered two VU Boilers 
in 1939. In 1946 five more were ordered for 
three of their other plants. In 1949 two more 
were ordered for one of these same plants, 
and in 1950 two more units for a fifth plant. 
In 1951 three more units were ordered for still 
another plant — thirteen units for six plants in 
twelve years! 


A Steel Company now has a total of eleven VU 
Boilers in four different plants. Starting with 
three units in 1936, it has reordered three times 

+ most recently in the fall of last year with 
an order for three more units. 


A Textile Manufacturer ordered two VU Units 
in 1936. Another unit was installed in 1940 
and a third in 1944. Still another textile com- 
pany installed one unit in 1945, a second in 
1949 and has just ordered another. 

An Electric Utility Company installed its first 
VU Unit in 1941. Two more units were ordered 
for another plant in 1947, a unit for a third 
plant in 1946 and still another for a fourth 
station in 1949. 

A Refining Company ordered one VU Unit in 
1937, another in 1940 and another in 1949 for 
one of its piants; also two in 1942 and one in 
1947 for another plant. B-486 


COMBUSTION ENGINEERING — SUPERHEATER, INC. 


Combustion Engineering Building 
200 Madison Avenue * New York 16, N. Y. 
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Graver-buyilt Catalyst Disen- 
gaging vessel 12’ x 50’ 444" 
of A 204 Molybdenum Steel. 


\) 


Molybdenum Catalyst 
Lift Engaging Drum 
6’ x19’0-%". 


for Cidasty Lb5Vist5 GON 


DIVISION OF PETCO CORPORATION 


Fabricated by Graver—among other tanks and vessels—are 
two refinery vessels of ASTM A 204 molybdenum steel 

for Great Lakes’ new 6,000 b/d Houdriflow unit at Blue Island, 
Illinois. Since Graver’s vessels function as part of the steam 
catalyst lift, the special steel provides great strength at 

the high temperatures required by the process. 

These fabrications are typical of the unusual skills that 

Graver possesses in stainless, alloys and clads, both 


in its shop work and in field erections. 


GRAVER TANK & MFG.(0. INC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO «+ PHILADELPHIA + WASHINGTON 
DETROIT + CINCINNATI « CATASAUQUA, PA 
HOUSTON «+ SAND SPRINGS, OKLA. 
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CONVERSE 


A name respected for quality wherever 


waterproof rubber footwear, sporting 
footwear, basketball footwear and 


athletic footwear is made, sold and worn. 


CONVERSE RUBBER COMPANY 


Malden 48, Massachusetts 


A. H. WECHSLER ‘21 
L. P. SANBORN ‘17 
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Plymouth rope and drop hammers 
like this are an indispensable work 
team in many defense plants. To- 
gether they stamp out thousands of 
vital sheet metal parts for aircraft 
and other military equipment. 

To give metal fabricators a more 
dependable and safer control rope, 
Plymouth developed a special type 
of SHip Branp Manila that works 
smoothly and efficiently, hour after 


PLYMOUTH 
Cordage Producld 








hour without burning on the drum. 

Plymouth research, engineering, 
and manufacturing skills together 
have successfully solved special and 
standard cordage problems for 127 
years. If rope or twine is an impor- 
tant cost item in your business, it 
will pay you to consult a Plymouth 
representative. 


PLYMOUTH CORDAGE COMPANY 
377 Court Street, Plymouth, Mass, 


Send for 16-page 
booklet, ‘‘The 
Plymouth Story” 
—an illustrated 
description of 
what it takes to 
make good rope 
and why Plym- 
outh costs less to 
use. 


It Takes Rope, Too... 


To Catch A Cake of Soap... 
Plymouth-made Nylon Foregoers— 
stronger yet lighter and longer 
harpoon lines—are favored by 
whalers in spearing Moby Dick, 
source of oil for soaps and lubri- 
cants, for fertilizer, kennel foods, 
vitamins. 


To Make A Telephone Connection 
... Linemen and Plymouth Rope 
are an inseparable team in in- 
stalling and maintaining overhead 
wires to carry your voice ... to 
light your lamps, make your toast, 
operate your television set. Plym- 
outh developed “Storm-line,” a 
specially treated rope that line- 
men can trust longer whether it 
is in use or idle. 


To Run the Greatest Show on 
Earth . . . From Madison Square 
Garden to the smallest small- 
town lot, the circus couldn’t go 
on without rope. From the man 
on the flying trapeze to the hun- 
dreds of jobs of hauling and se- 
curing the Big Top itself, Ringling 
Brothers and Barnum and Bailey 
alone use 70 miles of Plymouth 
Rope each year. 


To Provide Your Toast for Break- 
fast . . . Grain is scooped from 
ship holds by huge shovels. Plym- 
outh Shovel Lines are attached to 
these giant scoops and work by 
pulleys back and forth from hold 
to elevators. These lines move 
tons of grain every year ... for 
your cereal, bread, fodder for live- 
stock. 


To Bring You Your Morning 
Newspaper Wet sheets of 
paper traveling over steamheated 
drums are sped on their merry 
way with the help of Plymouth 
Sheehan Carrier Rope. A light 
transmission rope, it takes plenty 
of punishment on its up and down 
route over continual and intense 
heat. 


To Make You a Suit of Clothes 

. . Rope is an obedient servant 
in textile mills. Mule spinner 
drive rope, rim banding, spindle 
banding, knife rope and loom rope 
are typical jobs Plymouth Rope 
performs in woolen and cotton 
mills. Plymouth-developed textile 
mill ropes were engineered to 
meet the hard wearing require- 
ments of mills. 








FOR MARINE AND INDUSTRIAL USE 





jf ROPE AND TWINE 
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ELASTIC SHROUD LINES 
Developed by Robert Taylor Dawes 
(M.I.T. 1926), this elastic shroud line 
quickly takes up the shock of the opening 
parachute, even though the paratrooper 
bails out from a plane going at high 
ELASTIC SHOCK and speed. Landing shock and oscillation are 
EXERCISER CORDS markedly reduced, and a ‘chute shrouded 


with these elastic lines spills its air 





We supply the aircraft industry with automatically, minimizing the drag along 
Elastic Shock Cord and Elastic Exerciser the ground. It affords fliers greater safety 
in emergency jumps, and increases their 


in vari izes tom 
Cord produced in various sizes to meet efliciency 


the military specifications of the U.S 
government. 
DAWHIDE BETTER-THAN-RAWHIDE LACES 
Dawhide ‘‘better-than-rawhide’’ Laces are tough, long- 
wearing, nonvslipping, fabric laces that have been 
chemically entae . scientifically impregnated to become 
water-resistant and non-freezing. Dawhide Laces are ideal 
for active sport and rugged work shoes, and were used on 
the Byrd Expeditions to the Antarctic for lacing boots and 
lash ropes for pack sleds, tents, etc. Dawhide Laces were 
invented by and named for Robert Taylor Dawes, 


M.LT., 1926 














WE DEVELOP SPECIAL ITEMS OF NARROW 


ELASTIC AND NON-ELASTIC BRAIDS AND 
WEBBING FOR CIVILIAN, INDUSTRIAL AND THOMAS TAYLOR & SON $s 
MILITARY USES. HUDSON, MASS. 























WE HAVE FACILITIES FOR SPECIAL 
DYEING AND TREATING PROCESSES 





Emblem of % 
BUSINESS CHARACTER yi 
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FOR SOLID WIRE! c 
AMP SOLISTRAND* TERMINAL 
U.S. patents pending” 


U. A. Whitaker ‘23 


J. R. Vickery ‘35 no M ot. Off- 


AIRCRAFT-MARINE PRODUCTS INC. 
2100 Paxton Street, Harrisburg, Pa. 
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Adaptable Pumps 
for “BUILT-IN” Use 





Here’s your ready-made 
answer to machine design 
problems involving indi- 
vidual lubrication of ma- 
chine units. Brown & 
Sharpe Automatic Revers- 
ing Vane Pumps offer sim- 
plified design that assures 
easy accommodation to 
varied applications. Auto- 
matic feature maintains 


Brown & Sharpe 
Automatic Reversing 
Vane Pumps 


same direction of flow 
when rotation is reversed. 

Stripped models avail- 
able both with and without 
housings in three sizes: 
214, 5, and 1114 gpm at 0 
lbs. pressure and at 1140 
rpm. Write for complete 
catalog. Brown & Sharpe 
Mfg. Co., Providence 1, 
R. 1, U.S.A. 





We urge buying through the Distributor 


BROWN & SHARPE '"° 








4 . 
NOW-uNIVERSAL JOINTS 


of BOSTON... QUALITY 


ALL PARTS INTERCHANGEABLE 











bs 











8G Bearing Pins (C & D) hardened and 
precision ground. 
i ° Center Bearing Block (E) hard- 
ened and precision ground. Holes in- 
(ome (6) mel) | Sie ere 
A E B Self-Locking Assembly Ring (F) 
be snap locks into recesses in small bear- 
c ing pins and center bearing block. 
Self-Closing, Ball Valve Oiler (G) 
provides oll reservoir for safe, sure 
lubrication. 
Boston Gear Universal Joints 
Are Stocked by 80 Authorized 
Distributors — One Near You. 


Yokes (A & B) of heat treated 
alloy steel with bearing surfaces 
precision ground and O. D. 
ground to +.000, —.001. 


For complete information on stock sizes, HP ratings and breaking loads, 
see Boston Gear Catalog No. 55. Free copy mailed on request. 


BOSTON GEAR WORKS 


72 HAYWARD ST., QUINCY 71, MASS. 
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Fundamental Knowledge. — In the future, the 
nation will need to build technological progress on 
the foundations of two strong pillars, in the opinion 
of ALFRED P. SLOAN, JR., 95, chairman of the board 
of the General Motors Corporation. Mr. Sloan be- 
lieves (page 469) that one of these requirements is 
the development of fundamental knowledge, in the 
social as well as the natural sciences, by pe coleerdne: 
institutions free from undue financial stress and gov- 
ernmental domination. The second requirement is the 
development of technically trained personnel to as- 
sume positions of enlightened leadership in the man- 
agement of industry. As a means of implementing 
such a program of mutual co-operation between edu- 
cation and industry, Mr. Sloan suggests “that corpor- 
ate enterprise should support the sources out of which 
flow fundamental knowledge, and do it in its own self- 
interest as a sound business investment.” The Insti- 
tute’s new School of Industrial Management is living 
proof that Mr. Sloan practices what he preaches. 


Need for Unity. — At the Victory Dinner in New 
York on May 3, Paut G. HorrMan, formerly admin- 
istrator for the Economic Cooperation Administra- 
tion, made a strong plea for unity against the forces 
of oppression and 2 aggression. The speech, delivered 
during the height of public interest in the removal of 
General MacArthur from his command, is published 
(page 473) at the time when a Soviet “peace” feeler 
marks the anniversary of the Korean war. For this 
reason, perhaps, Mr. Hoffman’s message has double 
significance. Mr. Hoffman has recently become direc- 
tor of the Ford Foundation, whose primary objective 
is to enable men to live together in good will. 


Character Building. — In his commencement 
address before members of the Class of 1951, the 
Honorable Harotp R. Mepina draws upon his exten- 
sive teaching and legal experience to emphasize 
(page 476) the thought that “the qualities which are 
most valuable in any profe ssion are the ones which 
cannot be bought at any price.” Well known in the 
legal profession as an able lawyer, teacher, and author, 
he was appointed judge of the United States District 
Court, Southern District of New York by President 
Truman. Judge Medina won international acclaim 
for his patience and impartiality while presiding over 
the trial of 11 Communists charged with conspiracy 
to teach overthrow of the United States Government 
by force and violence. He has recently been named 
by President Truman to succeed Learned Hand in 
the United States Court of Appeals for the Sec- 
ond Circuit. 


Tradition and Progress. — In delivering the 
baccalaureate address to the graduating class, the 
Reverend Siwney Lovett, chaplain of Yale Univer- 
sity, makes ample recognition of man’s achievements 
in technology. Yet, Dr. Lovett reminds us (page 479) 
that even the greatest of progress in the physical sci- 

(Concluded on page 450) 
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“Improving” any machine really means 


increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 


Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 

Send for our comprehensive 400-page 


book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 





@ c2 


Thinking 


of 


improving 











ROTO-TROL 












nstallations of Roto-Trol 940 are in constant opera- 
tion in all parts of the country. In each plant they are 
controlling pumps, valves, and/or alarm circuits, etc., all 
from one float. Many of them have several starting and 
stopping positions on both the rising and falling levels. 
940 can be set on the job. Each circuit is completely in- 
dependent. Mercury switches with snap action are used. 









Water Level Controls Division of 


HEALY-RUFF COMPANY | 


711 Hampden Ave., St. Paul 4, Minn. 








[1] Aireraft Control 

["] Electrometer and GM 

[_] Germanium Diodes and Triodes [_] Ruggedized 

[_] Guided Missile [_] Special Purpose 
[_] Subminiatures of all kinds 


[_] Hearing Aid 
[_] Long Life industrial 


Raytheon has designed and produced millions of 
such tubes — has the specialized technical skill and 
resources to meet your needs. Over half a million 
Raytheon Subminiatures are carried in stock. Over 
300 Raytheon Special Purpose Tube Distributors are 
ready to serve you. ~ py engineering service 
at Newton, Chicago and Los Angeles. 


RAYTHEON MANUFACTURING COMPANY 


! 
my el=ia le) iivlet Section 


95 Chapel St., Newton, Mussachusetts 
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ences has little meaning “if we cannot tell the differ- 
ence between right and wrong in terms of our 
personal conduct.” Dr. Lovett is no stranger to Tech- 
nology groups, having been pastor of the Mount Ver- 
non Church, directly across the Charles River from 
M.I.T., between 1919 and 1932. He has been chap- 
lain at Yale University since 1932. 


Today’s Graduates. — In his farewell address 
to the Class of 1951, Technology's President, James 
R. Kitx1an, Jr., reminds this year’s 1,178 graduates 
(page 481) that the nation “desperately needs engi- 
neers and scientists who not only can increase our 
standard of living but also can increase our standard 
of living together; men who have the courage and un- 
derstanding to tackle the overriding human problems 
of today.” In the celebrations which commencement 
day, 1951, occasions, President Killian, as a member 
of the Class of 1926, also celebrates the 25th reunion 
of his own graduation from the Institute. Moreover, 
his own activities exemplify the service in the hu- 
manities and the social sciences which he calls for 
from those who have completed their studies. 


Alumni Day. — For those who were unable to 
attend Alumni Day, 1951, and for those who would 
relive their reunion in Cambridge from the printed 
word, an account of all events (except the semi- 
private reunions of individual classes) appears on 


page 483. 











The Review is not published during the summer 
months following July. This issue, therefore, concludes 
Volume 53. Number 1 of Volume 54 will be published 
on October 26 and dated November. Readers who bind 
their copies are reminded that if they possess nine issues 
of Volume 58, their files are complete. An index to the 
volume will be ready on September 14 and will be sup- 
plied post free upon request. 





























Speed with 
Economy 





The ability to build 
quickly and efficiently is 
not acquired overnight. 

When you engage the W. J. Barney Corporation you 
have an organization whose fast, closely-coordinated 
service is the result of 34 years of specializing in 
industrial construction. 

This superior service can be obtained at moderate 
cost—as our estimate will prove. 


W. J. BARNEY CORPORATION 


FOUNDED 1917 
101 PARK AVENUE, NEW YORK 


INDUSTRIAL CONSTRUCTION 


Alfred T. Glassett, "20, President 


I re 4 
Goodyear Tire & Rubber Co. 








THE TECHNOLOGY REVIEW 








fer- 

our 
2ch- 
V er- 
rom 


1ap- 


ress 
MES 
ates 
ngi- 
our 


lard 


2ms 
ent 
ber 
ion 
ver, 
hu- 
for 














Now...tracking down hidden temperatures 
is simply a push-button operation 


You’d hardly think a little thing like expansion 
could be so troublesome and costly in stored petro- 
leum products. Yet temperature changes cause a 
change in volume that can amount to thousands 
of gallons annually, even in one tank. 

When oil is sold from one of these tanks its 
average temperature must be known in order to 
compute the true amount. But accepted methods 
of checking temperatures leave much to be desired. 
Even in heated tanks, temperatures are far from 
uniform. The oil is cold below the coils, hot around 
and immediately above, progressively cooler near 
the top. To obtain an average, a gauger had to 
climb the tank in all kinds of weather, and spend 
up to an hour taking dip-cup thermometer readings 
at many levels. 

Even with great care, this method could intro- 
duce errors in volumetric calculations amounting 


to hundreds of barrels per tank. Needed: an instru- 
ment to instantly indicate true, average temper- 
ature throughout the liquid. 

Representatives of a large oil company brought 
this problem to Weston engineers. In answer, they 
developed a special resistance thermometer, with 
temperature-sensing elements extending down 
through the oil. Now Weston meters mounted out- 
side the tanks give accurate, average temperatures 
at the push of a button. 

The same direct thinking and sound engineering 
that tracked down these hidden losses are available 
at Weston to help solve measuring, recording or 
controlling problems whether involving electricity, 
light, pressure or temperature. Weston Electrical 
Instrument Corporation, 635 Frelinghuysen Ave- 
nue, Newark 5, N. J., manufacturers of Weston 
and TAGliabue instruments. 
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TEXLITE 


RUBBERIZED CURLED HAIR 
AND/OR WOOL 


FOR CUSHIONING AND 
PROTECTIVE PACKAGING 





SPONGEX™ 


CELLULAR RUBBER 








NATURAL « SYNTHETIC « SILICONE 
SHEETS e MOLDED FORMS 
DIE-CUT SHAPES 





TEXFOAM 


LATEX FOAM RUBBER 


MOLDED CUSHIONS 
CORE SHEETS 


The World's Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS CO. 


472 DERBY PLACE SHELTON, CONN. 
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IF IT’S 
BRAIDED COTTON 
CORDAGE 





Samson manufactures Solid Braided and 
Hollow Braided Cotton Cords in a wide variety 
of sizes and qualities for many purposes. 


For samples and information, write today. 


Samoon CORDAGE WORKS 
BOSTON 10, MASS. 








SIMPLEX 
ANHYDROPRENE CABLES 


Lightweight, small-diameter cables that 
promise low-cost, trouble-free service as 
underground primaries and secondaries, as 
transformer leads and pole line risers, in 
signal and control circuits, and when used 
for plant and shop and instrument wiring. 
Consist only of a coated copper conductor, 
Anhydrex insulation, and a thin neoprene 
jacket. 

Anhydrex insulation assures high dielectric 
strength and exceptional stability in wet 
locations. The neoprene jacket provides pro- 
tection against rough handling, oil, grease, 
corrosive chemicals, light and flame. 

Get detailed information plus specification 
data by writing today for Bulletin 115. 


SIMPLEX WIRE & CABLE CO. 


79 SIDNEY STREET, CAMBRIDGE 39, MASS. 
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Van de 
Graatt’ 


5.5-MILLION 
VOLT 
POSITIVE-ION. 
ACCELERATOR © 
| TYPE C MODELH 


u 


~ - 


fr 


A New 
Energy Range 
for Precision Research 


Terminal assembly showing 
positive-ion source components. 


yp Vr 


Tube-extensions, vacuum pumps, 
end magnetic anclyzer of beam. 


ce 





ya its routine performance, this outstanding particle 
accelerator makes available a new energy range for 
precision research with intense, homogeneous, ion 
beams. 

Utilizing latest developments in the field, High 
Voltage Engineering Corporation has produced this 
Van de Graaff accelerator operating routinely at 
voltages not previously attained. 


Accelerator rating: .......-.+-+-++--.5.5 MeV 
Operating range: ............-.. 1.0-5.75 MeV 
Analyzed proton intensity: ................ Opa 


Proton energy stability: +1 part in 1000 


Your requirements can be best supplied with a 
minimum of time and overall cost by the purchase 
of factory-built, product-engineered equipment. Our 
application engineers will assist you in your specific 
plans. 


HiGguH VoLTAGE ENGINEERING CORPORATION 


7 UNIVERSITY ROAD CAMBRIDGE 38, MASSACHUSETTS 
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- PRECISION 
| TRAINED... 


Diefendorf Gear 
| techniques meet the exacting 
demands of the military— 
7 on standards developed in 
+ handling important World 
War Il contracts. Engineering 
a ist ilable. Experi- 


e av 


production 





mental gear orders invited. 
All material, all type gears. 


DIEFENDORF GEAR 
CORP. 


| SYRACUSE, N. Y. 
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Here is the newest 
Sterleo product — 
the Model 6002 
Mold Temperature 
Control Unit, It is a 
self-contained port- 
able unit which cir- 
culates water 
through passages in 
molds, maintaining 
constant tempera- 
tures by either 
heating or cooling 
the water as re- 
quired. It is used 
chiefly in the plas- 
tics industry; it 
does such a good 
job that it already 
has numerous in- 
stances of increased 
production and im- 
proved quality to 
its credit. And out- 
side of plastics, 
other applications 
are coming up fre- 





bul usive » tad 


* All controls and dials 

easy to see and reach. 
* High hose connections. 
* Fast water circulation 


quently. —quick response to 
Ask us for more controls. 

information. * Modulating cooling con- 
JOHN B. BALLARD '35/ trols. 







Model 6002 
MOLD TEMPERATURE CONTROL UNIT 
INDUSTRIAL CONTROL DIVISION 


STERLING, INC. 


3738 N. Holton Street © Milwaukee 12, Wis 
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WE ACKNOWLEDGE 
WITH GRATEFUL APPRECIATION 
THE OUTSTANDING CONTRIBUTIONS MADE 
BY THE FOLLOWING M. I. T. GRADUATES 
TO THE GROWTH AND SUCCESS OF 
PHILCO’S RESEARCH AND ENGINEERING ACTIVITIES 
WHICH HAVE BEEN INSTRUMENTAL IN MAKING THIS COMPANY 
THE WORLD’S LARGEST RADIO & TELEVISION MANUFACTURER 
LEADER IN THE FIELD OF HOME APPLIANCES 
AND IN 
RESEARCH AND DEVELOPMENT 
FOR 
GOVERNMENT AND INDUSTRY 


HERMAN A. AFFEL, JR. “41 DAVID B. MACKES 50 
RALPH W. BOOKER 50 STEPHEN W. MOULTON 46 
RAYMOND BOWLEY "31 ROBERT C. MOORE "34 
JAMES BRYAN 50 JAMES D. McLEAN "37 
JOHN B. CHATTEN 50 LEROY OBERHOLTZER "47 
EDWARD CHATTERTON 51 ROBERT L. PLOUFFE, JR. 50 
BURTON DEMPSTER *S1 ROBERT H. RUTH 50 
WILLIAM DENK °37 GEORGE S. SAULNIER "47 
GEORGE FEDDE 51 EDWARD J. SHELDON, JR. °50 
JOHN D. FOGARTY 50 DAVID B. SMITH 33 
EARL P. GARDNER 50 DONALD W. SMITH 50 
H. H. HARRIS 32 BERNARD D. STEINBERG 49 
ALLEN HAZELTINE 38 DAVID E. SUNSTEIN 40 
GEORGE LAURENT "40 CYRUS N. WARSHAW "47 
PETER S. LEWIS 50 ALFRED F. KENRICK "49 
DONALD LINDEN 50 (Military leave of absence) 


Other M.I.T. Graduates not already fully engaged on current military projects are invited 
to contact any of the above alumni regarding permanent, career opportunities in our 


expanding Research and Engineering Divisions. 


PHILCO CORPORATION 


Philadelphia 34, Pa. 
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We invite your inquiries for: 


INDUSTRIAL HYDRAULIC EQUIPMENT 


Metal Working Presses 

Hot Plate Presses 

Plastic Molding Presses 
Special Hydraulic Equipment 


VEGETABLE OIL MACHINERY 


Hydraulic Presses 
Mechanical Screw Presses 
Solvent Extraction Plants 


RENDERING MACHINERY 


Hydraulic Curb Presses 
Mechanical Screw Presses 
Solvent Extraction Equipment 





ALFRED W. FRENCH, Jr. ’26 J ) 
Vice President 


The French Oil Mill Machinery Company 


PIQUA, OHIO 
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as in the 4O%r 
ROSS Systems Will Play a Prominent Part In Production 


Ross 
SVSTE & 
Throughout the period of World War II, the J. O. Ross Engineering 
AIR HEATERS Corporation was 100% engaged in designing and installing essential war 
INDUSTRIAL DRYERS work systems. Requirements for materials and methods of processing them 
that had been unheard of prior to that period presented new problems in 
production that were met and solved by ROSS engineers. 

Today, ROSS is better than ever prepared to again contribute mightily to 
the present war work emergency from a standpoint of engineering knowledge, 
WASTE HEAT RECOVERY experience and manufacturing facilities in assuring the most efficient pro- 

duction of almost any type of product or material. 


INDUSTRIAL OVENS 
HEATING, VENTILATING 
AIR CONDITIONING 





J. O. ROSS. ENGINEERING CORPORATION 


Saxton W. Fletcher '18 — President 


DESIGNERS AND MANUFACTURERS OF AIR PROCESSING SYSTEMS 


Main Office—444 Madison Avenue, New York 22, N. Y. 


201 N. Wells Street, CHICAGO-6 @ 79 Milk Street, BOSTON-9 @ 9225 Grand River Avenue, DETROIT-4 @ 600 St. Paul Avenue, LOS ANGELES-17 
ROSS ENGINEERING OF CANADA, LIMITED, MONTREAL, CANADA @ CARRIER-ROSS ENGINEERING COMPANY, LIMITED, LONDON, ENGLAND 


JULY, 1951 459 











ATOMS FROM 


The men in the picture are handling 
“hot” or radioactive automobile parts. 
That’s the reason for their long-handled 
tools, the radiation exposure meter held 
by the man at the right—and their 
caution. It’s all part of a new kind of 
research at Chrysler Corporation. 

Our engineers send engine distribu- 
tor points to the U. S. Atomic Plant at 
Oak Ridge, Tenn., where they are made 
radioactive in the famous Atomic Pile. 

Returned to Detroit, a “hot” point 
is mounted in a standard distributor, 
and given a test run as though in your 


In this “Radioactive Materials Room’ 
better designs... 


metals ... 





at Chrysler Laboratories, many stronger 
smoother-running, longer-lasting parts have 


their beginning. Note the protective lead-and-rubber gloves and aprons, and 
the thick lead box in the foreground where “hot” parts are safely stored. 


OAK RIDGE COME TO DETROIT 


car. Ordinarily it takes hundreds of 
hours of engine operation for points to 
wear enough to be measured. But in a 
few minutes of this test, some radio- 
active atoms are transferred from the 
“hot” point — enough to be measured 
accurately by sensitive Geiger Counters. 

In this way, we find out where wear 
starts, and how and why, and thus 
learn to develop better points that will 
run much longer without replacement. 

Similar tests, using “hot” piston 
rings, gears, bearings and the like, are 
helping us to develop longer-lasting 


parts for cars and other vehicles, and 
improved ways of lubricating them. 


Chrysler Corporation was an auto in- 
dustry pioneer in this peaceful use of 
atomic energy. It’s one more example 
of the practical imagination that leads 
directly to the fine performance and 
long life of the products we make. And 
another reason why our experience and 
skills are always ready for a wide variety 
of challenging jobs—from cars and 
trucks and military vehicles to industrial 
engines, heating and cooling systems— 
and even railroad freight car trucks. 


Practical IMAGINATION guides research at CH RYS LE R Cc @]) RPO RAT I '@) N 


PLYMOUTH, DODGE, DE SOTO and CHRYSLER CARS and DODGE TRUCKS 


Airtemp Cooling, Heating, Refrigeration 


Chrysler Marine & Industrial Engines 


Dodge Job-Rated Trucks 
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Oilite Powdered Metal Products 


Mopar Parts & Accessories Cycleweld 
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ROCKET ENGINE delivers supersonic 
= for Douglas “Skyrocket” 
(top). 


— 


TWIN-JET ENGINE gives pure jet 
thrust for Douglas F3D “Sky- 
knight” (second). 


/. 


TURBO-PROP ENGINE combines speed 
and endurance for Douglas A2D 
“Skyshark” (third). 





RECIPROCATING ENGINE 
provides work-horse 


efficiency for Douglas 
AD “Skyraider” 
(bottom). 


Experience with all four modern 
types of power for aircraft in one 
manufacturing plant is unique. Yet 
Douglas has that experience as the 
result of prudent, peace-time plan- 
ning with the Navy. 

Best known of these Big Four is 
the AD-Skyraider. This reciprocat- 
ing-engined attack bomber has been 
in production since 1946, and is now 
a battle-tested veteran. 

In 1950 the twin-jet F3D Sky- 
knight was started down the pro- 
duction line at El Segundo. 











WORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS +> 
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FIGHTERS ™ ATTACK PLANES +» BOMBERS + GUIDED MISSILES => 
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Now being flight tested in prepara- 
tion for line production is the A2D 
Skyshark, turbo-prop attack plane. 
And above Edwards Air Base the 
rocket-powered D-558-2 Skyrocket 
seeks scientific data to help build 
newer aircraft of classified status. 
By manipulating the design, de- 
velopment and production of these 
power types, the Navy and Douglas 
have arrived at a flexible, “balanced 
power” position from which our air 
strength can be increased swiftly. 
Douglas Aircraft Company, Inc. 


Skilled engineers and technicians 
find Douglas a good place to work! 





MILITARY. AND COMMERCIAL TRANSPORTS 
ELECTRONIC EQUIPMENT ~ RESEARCH 








Voted #1 in Detroit! 





' gape 





Car makers, who know tires, put more Goodyear Super- Motorists buy more Goodyear Super-Cushions than any 
Cushions on the new cars than any other kind! Isn’t this other low-pressure tire. Their experience is that the Goodyear 
a pretty good tip for you to follow? (Above: Detroit, Michi- Super-Cushion can’t be matched —/for safety, soft ride and 
gan from the Detroit River) long mileage. (Above: Natural tunnel, Bryce, Utah) 


Voted #1 in the World! 
| ei, | 


More car owners the world over ride on Goodyear tires than on any other 
kind. Doesn’t it stand to reason that the tire that gives the most people the great- 
est satisfaction is the tire for you to buy? (Above: Cathedral, Taxco, Mexico) 











More people ride on Goodyear tires than on any other kind 


SiperFewshin » GOODFSYEAR 


Super-Cushion, T. M.—The Goodyear Tire & Rubber Company, Akron, Ohio 


462 THE TECHNOLOGY REVIEW 











Ly 
ar 
rd 








Technology Review Photo 


THE TECHNOLOGY REVIEW 


TITLE RECISTERED, U. 5. PATENT OFFICE 


EDITED AT THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CONTENTS for July, 1951 


Vout. 53, No. 9 





Editor: B. DupLey 


Business Manager: R. T. Jore 
Circulation Manager: D. P. 
SEVERANCE 


Editorial Associates: PAUL 
Conen; J. R. Kityran, Jr.; 
Wuty Ley; F. W. Norpsiex ; 


J. J. Rowxanps; D. O. Woon- 


BURY 


Editorial Staff: Rutu Kine; 
Rut A. PHILuIPs . 


Business Staff: Emeen E. 
Kumowrcz; Mapeuine R. 
McCormick 


Publisher: H. E. Lospeiy 


“AND Y COMES AFTER G” « By M.L.T. Photographic Service .... THE COVER 
BACCALAUREATE PROCESSION *« By M.1.T. Photographic 
GE Sinbiesuesenns G60beesecsabbeneededeudsenstotens FRONTISPIECE 464 


THE IMPORTANCE OF FUNDAMENTAL KNOWLEDGE 
By Atrrep P. SLoan, Jr. 469 
A new philosophy is developed calling for industry’s support of tech- 
nological education in developing leaders of vision and enlightenment 


Weley FU EE MEE Shs nd dcaceccntccnnccnves By Paut G. Horrman 473 
Co-operative partnership is replacing compartmentalized action in man’s 
struggle for freedom 


CHARACTER BUILDING—THE JOB OF A LIFETIME 
By Harop R. Mepina 476 
As they complete their courses at the Institute, graduates are reminded 
that integrity is the priceless ingredient of a rich and satisfying life 


TRADITION AND PROGRESS ..........ccccesccceee By Sipney Lovett 479 
“Give the best that you have received from the past to the best that you 
may come to know in the future” 


SPECIAL QUALITIES EXPECTED OF THE 1951 GRADUATE 
By James R. Kian, Jr. 481 
As they leave the Institute, graduates are told that the nation expects 
professional men to be motivated by ideals of service to the public 


Re BE 666 sone een cRda dase dvbcndecnind cadeesesdecobscdere: 483 
THE TABULAR VIEW * Contributors and Contributions ................ 448 
ey a EE cn cs ccdcccdesceseseessounihoveseeeseenns 454 
THE TREND OF AFFAIRS *« News of Science and Engineering .......... 465 


THE INSTITUTE GAZETTE »° Relating to the Massachusetts Institute of 
fC  PPUTTT TTT TTTTETTTT TTT TIPTTTTT TTT Tee Te 491 





Published monthly from November to July inclusive on the twenty-seventh of the month preceding the date of issue, at 50 cents a copy. Asaual eng tee $3 50; 


Canadian and foreign subscription, $4.00. Published for the Alumni Association of the M.I.T.: John A. Lunn, President; H. E. Lobdell, 
Vice- presidents ; Donald P. Severance, Secretary-Treasurer. Published at Hildreth Press, Inc., vey Conn. Editorial 


Horatio L. Bond, Allen Latham, Jr., 
Room 1-261, 





39, Mass. Entered as second-class mail matter at the Post Office at Bristol, Conn. Copyright, 1951, 





sys 1) 
t 


h t i of T . Three weeks must be allowed to effect change of address, for which beth old and mew 





by the Alumni A jation of the M 





addresses should be given. 


JULY, 1951 


463 











es e's 


AS 


















THE 


TECHNOLOGY 
REVIEW 





Vol. 53, No. 9 


July, 1951 





The Trend of Affairs 


Wanted: Engineers and Scientists 


EVIEWING the nation’s shortage of competent en- 
R gineers and scientists, Karl T. Compton, chair- 
man of the M.I.T. Corporation, told members 
of a symposium on “Hydrodynamics in Modern Tech- 
nology” at the Institute that “we are in an extremely 
bad situation” because of the drop in current engi- 
neering enrollment in colleges and universities. At a 
dinner meeting on June 4, Dr. Compton said: 


All evidence is that engineering is a rapidly growing 
profession. Each year since the war this growth has been 
greater than any estimates have predicted. I see no likeli- 
hood that good men graduating from engineering schools 
in the coming years will fail to find interesting and chal- 
lenging work. 

The most important of our contributions in this new 
[hydrodynamics] laboratory will be the education of 
young hydrodynamicists to assume the new responsibili- 
ties in this rapidly growing field of technology. 


Speaking of the shortage of scientific and engineer- 
ing man power, Dr. Compton said that from a peak 
of 50,000 in 1949 the number of graduates from engi- 
neering schools throughout the country will decline to 
$2,000 in 1952, 22,000 in 1953, and 12,000 to 17,000 
in 1954. Estimates place the need for engineering 
graduates at 30,000 to 40,000 per year throughout this 
period. 

Even this spring, he said, we were faced with a very 
definite deficit in engineers. The demand for some 
types of scientists and engineers is described as hys- 
terical, and it is high in all scientific and engineering 
fields. “The most important single thing that can be 
done to help remedy this situation,” Dr. Compton 
urged, “is to correct the impression that we are over- 
supplied with engineers.” 





Members of the Class of 1951 entering Walker Mem- 
orial to attend baccalaureate service in Morss Hall. 
M.1.T. Photo 
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No Brush-Off 


HAT brushes are an integral part of present-day life 

may be demonstrated by considering merely the 
first hour of the morning. From bed we arise onto 
a carpet that is brushed with a carpet sweeper, step 
across a wooden floor that was varnished with a 
brush, thence to bathroom tiles that were cleaned 
with a scrub brush. We brush our teeth and hair, lather 
our face with a shaving brush. The baker’s bread for 
our breakfast toast was made in a pan that probably 
was greased with a brush before use, and scrubbed 
clean with a brush afterwards. While dressing we 
whisk the lint off our clothes, and touch up the shine 
on our shoes with a brush. Then, as we emerge into 
the fresh morning air, we encounter neighbors sweep- 
ing off their sidewalks. 

But despite its commonplace familiarity, the 
brush embodies a striking paradox. For it serves two 
diametrically dissimilar purposes: either to apply, or 
to remove, materials. The removing action of brushes 
depends in part upon a whisking or flicking effect of 
the fibers, and partly upon scrubbing or abrasive ac- 
tion. The brush is useful in applying materials, as in 
peng, because it can hold viscous fluids among its 

bers.* A third characteristic of brushes that underlies 
their value in both removal and application uses is 
flexibility of the fibers, which effects adaptation to ir- 
regularities in surfaces to which brushes are applied. 

The simple and obvious nature of the brush ap- 
parently made it one of mankind’s earliest tools. 
Brushes that are merely bundles of twigs, or hairs, 
tied together have been found among the relics of 
early civilizations and of primitive savage man. 


*Maximum paint retention by brushes requires a sharply 
tapered fiber. This is one reason why synthetic bristles have 
not entirely replaced certain costly natural bristles in paint 
brushes; as to Bate synthetic fibers have not been made with 
as pronounced a taper as some of the natural ones. 











But despite its ancient lineage, the brush today 
seems to be in little prospect of being displaced tech- 
nologically. Thus, although spraying and dipping are 
now often used to apply paint or other surface coat- 
ings, application by brush remains superior for many 
types of painting. Similarly, in some localities that pro- 
totype of broom wielder, the street sweeper, has been 
supplanted by huge mobile street-cleaning machines; 
but nevertheless motor-driven brushes remain the ba- 
sic functioning part of such machines. Numerous like 
examples could be cited to show that the primitive, 
paradoxical brush is firmly entrenched within our con- 
temporary scene. 


Precision Tachometers 


IX numerous military and industrial control appli- 
cations, tachometers have important uses. In addi- 
tion to their obvious application of merely indicating 
rotational speed, tachometers may be used as velocity 
feed-back elements in computing machines, in au- 
tomatic pilots for planes and missiles, in automatic 
fire-control mechanisms, or in the mechansims for 
controlling radar antennas. For some applications, 
tachometers are used under conditions requiring a 
high degree of accuracy. The Dynamic Analysis and 
Control Laboratory has, therefore, been engaged 
in studies aimed at improving tachometer perform- 
ance, and research has led to noteworthy improve- 
ments in one type of tachometer, called the drag-cup 
alternating-current tachometer. 

Essentially, the drag-cup alternating-current ta- 
chometer is a two-phase induction generator with a 
voltage of constant amplitude and constant frequency 
applied to the winding of one phase. The design is 
such that, over a substantial range of speed, the wind- 
ing of the second phase yields another voltage of mag- 
nitude nearly proportional to the speed at which the 
tachometer is driven and phase shift nearly constant 
with respect to the supply voltage. 

Since some of the applications of this type of ta- 
chometer require very high accuracy, thorough analy- 
sis of all details influencing errors or de res from 
idea] performance is essential to favorable design and 
adaptation in a particular situation. Consequently, an 
extensive analytical and experimental study was con- 
ducted by Richard H. Frazier, ’23, Associate Professor 
of Electrical Engineering. Results of this study led to 
the development of relatively simple and convenient 
mathematical expressions for tachometer performance 
in a form readily checked by measurement. The selec- 
tion of favorable proportions for the electromagnetic 
parameters in the initial design, and the study of er- 
rors as functions of speed, frequency and amplitude 
of the source of voltage, temperature, and dissym- 
metry and inhomogeneity of parts was consequently 
greatly facilitated. The influence of the various pa- 
rameters in determining the magnitude and phase of 
the output voltage also became more readily evident, 
so that procedures in calibrating and adjusting the 
tachometer could be improved. 

Over a speed range of from zero to several thou- 
sand revolutions per minute, the magnitude of 
speed errors can probably be reduced to about 0.01 
per cent, and errors in phase shift to about 0.01 degree. 





Microwave Spectroscopy 


ER suitable conditions, all matter absorbs or 
emits electromagnetic energy in a manner de- 
pending upon the frequency with which elementary 
particles of matter move. The study of the absorption 
and emission of electromagnetic energy as a function 
of wavelength is called spectroscopy. The vast 
amount of data collected by spectroscopists for nearly 
a century has been instrumental in providing ex- 
tremely valuable methods of chemical and physical 
analysis. It has also provided much necessary experi- 
mental data by which to test and check the various 
theories of atomic physics which have been devised. 
Originally, studies were made of the bright and 
dark lines of the visible spectrum, from which spec- 
troscopy derived its name. At a later date, investiga- 
tions were conducted at the longer wavelengths of 
the infrared region. With the development during the 
past decade of new electronic devices capable of pro- 
ducing appreciable amounts of power in the micro- 
wave region, spectrographic studies have been 
extended to still longer wavelengths. 

Although certain exceptions can be found for any 
broad generalizations which might be made, by and 
large, spectroscopic data at optical frequencies were 
found to produce information regarding the behavior 
of electrons within the atom; whereas infrared spec- 
troscopy yielded valuable clues regarding the sl 
tions of atomic nuclei in matter. Spectroscopic studies 
have now been extended into the microwave region 
and are providing much useful information regarding 
the rotation of atomic particles in gas molecules. In 
the Research Laboratory of Electronics (an interde- 
partmental laboratory operated jointly by the Depart- 
ment of Physics and the Department of Electrical 
Engineering) a group of research workers under the 
direction of Malcolm W. P. Strandberg, ’48, Assistant 
Professor of Physics, are carrying on investigations in 
the range of from three millimeters to 10 centimeters. 

As a relatively new field for delving into atomic 
structure, microwave spectroscopy provides means 
for determining molecular information not readily ob- 
tained with optical or infrared spectroscopic means. 
In addition, however, microwave spectroscopy pro- 
vides a much greater resolving power than is attain- 
able when the shorter wavelengths are employed. 

The program in microwave spectroscopy is being 
undertaken to determine the extent to which micro- 
waves can be used to yield information regarding 
atomic and molecular structure. The field is also being 
investigated to determine how best to manipulate the 
observed data in an efficient manner in order to pro- 
vide the most useful information. Finally, the physical 
properties of certain general types of molecules have 
been studied theoretically, and microwave spectros- 
copy has been employed to obtain experimental 
checks of present theories of the structure and be- 
havior of matter. Certainly microwave spectroscopy 
will enable us to enlarge our concept of molecular 
and nuclear structure. But there is also a good possi- 
bility that microwave spectroscopy will find use in in- 
dustrial analysis and control, just as the larger and 
more mature fields of optical and infrared spectros- 
copy are doing at the present time. 
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Sound Approach in Plastics 


H IGH-FREQUENCY vibrations of the air may provide a 
convenient and rapid method of determining a 
number of important properties of plastics. In the 
sound approach to the investigation of the properties 
of plastics, ultrasonics may be used to determine the 
degree of polymerization or cure. But the method also 
has been found to have application in providing in- 
dication of molecular weights and in making possible 
the measurement of certain mechanical properties of 
the plastic. Such properties as energy absorption and 
moduli of elasticity have been already determined by 
ultrasonics. 

The ultrasonic technique employed in the M.LT. 
Plastics Research Laboratory, in research sponsored 
by the plastics division of the Manufacturing Chem- 
ists Association and the Army Ordnance, and con- 
ducted under the direction of Professor Albert G. H. 
Dietz, 32, of the Department of Building Engineering 
and Construction, is an adaptation of techniques orig- 
inally developed and used in the Institute’s Acoustics 
Laboratory by Theodor F. Hiiter, A. Wilson Nolle, ’47, 
Adone C., Pietrasanta, Jr.,’51, and Ira Dyer, *49. Bursts 
of ultrasonic sound, in the frequency range of 1.5 to 
2.5 million cycles per second, are sent through the 
specimen under investigation, and the time for the 
signal to traverse the material and the loss of signal 
strength are both measured. Pulses can be varied 
from about one to 20 microseconds in duration so that 
no overlapping of pulses occurs in the material. Ac- 
curate determination of the input and output times 
of the initial points of the pulses is possible, and the 
time required for the pulse to traverse the specimen 
can be measured accurately. Precise determination of 
the attenuation (or loss of signal strength) is also pos- 
sible. The traverse time is related to the modulus of 
elasticity of the material, and the attenuation of the 
signal is a measure of the energy absorption and 
damping capacity. 

In experiments with polyester-type resins, measure- 
ments were made of the velocity of propagation and 
of attenuation of signal during the period when the 
polyester gradually changed, by polymerization, from 
a thin liquid to a thick gel, and then to its final 
hardened state. It was found that the velocity of prop- 
agation of the ultrasonic sound increased approxi- 
ately twofold during polymerization, the change oc- 
curring primarily during the gel stage. Attenuation of 
the signal increased abruptly during the gel stage, be- 
coming some seven times as great during this stage as 
in the liquid stage, but decreased again to approxi- 
mately three times the original attenuation when final 
hardening of the resin occurred. Large differences of 
behavior were thus found during polymerization. 

Similar experiments are projected for other types of 
resins such as phenol and resorcinol formaldehyde 
which harden or polymerize by condensation or split- 
ting off water as hardening takes place. Experiments 
with polymerized thermoplastic resins having differ- 
ent average molecular weights indicate that attenua- 
tion is related to average molecular weight. Velocity of 
propagation appears to be the same for all molecular 
weights, but seems to increase as the temperature is 
lowered. 
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Electronic Sterilization 


A= sterilization method, which acts virtually 
without heat, promises to have important appli- 
cations in the medical, pharmaceutical, and food 
fields. This method has been under study at M.L.T. 
for some time in a program of research, supported, in 
part, by the Atomic Energy Commission and the Na- 
tional Institutes of Health, and directed by John G. 
Trump, '33, Associate Professor of Electrical Engineer- 
ing, with his associate, Kenneth A. Wright, °47. 
Streams of electrons with energies up to four mil- 
lion volts, produced by a Van de Graaff accelerator, 
are projected through the material to be treated, 
which is often sealed within its glass or metal con- 
tainer. Sterilization by high-energy electrons is accom- 
plished in less than a second and raises the 
temperature of the absorber less than 10 degrees F., 
even when heavily contaminated with radio-resistant 
organisms. A wide variety of heat-sensitive pharma- 
ceuticals, including the antibiotics, adrenal cortex 
extracts, and surgical sutures, have now been electron- 
sterilized in containers without adverse effects. 
Studies on blood plasma are being carried out in the 
High Voltage Research Laboratory of the Department 
of Electrical Engineering in co-operation with groups 
at the National Institutes of Health, the Bussey Insti- 
tute of Harvard Medical School, and the Red Cross. 
At this time, the effects of high-energy electrons on a 
variety of viruses are being systematically studied in 
an effort to predict the effect of cathode rays on the 
hepatitis virus, a virus which causes jaundice in those 





Pharmaceuticals, small food products, and similar items can 
be sterilized by electron beams even after packaging, since 
no appreciable temperature rise occurs in the electron process. 








who have affected plasma or whole blood. As a result 
of these studies, within recent months the 37 per cent 
survival dose has been determined for the poliomyeli- 
tis, herpes, mumps, vaccinia, and rabies viruses. The 
lethal effect of electrons follows an exponential law on 
both viruses and bacteria, and the dose required to 
produce complete sterility can be predicted when the 
characteristic survival dose of these organisms is 
known. 

Concurrent with such studies of the virucidal and 
bactericidal action of high-energy electrons are stud- 
ies of the effects of this radiation on other constituents 
of the absorbing medium. In blood plasma work, 
studies have been made on the tolerance of such com- 
ponents as prothrombin and fibrinogen, two large 
protein molecules which are important in the clotting 
mechanism. Both of these molecules are inactivated 
by ionizing energy equivalent to 200,000 roentgens 
when irradiated in the liquid state at room tempera- 
ture, but show very little loss of activity when given 
2 X 10° roentgens equivalent physical (abbreviated 
rep.) at temperatures near dry ice. The practicabil- 
ity of low-temperature irradiation is one of the attrac- 
tions of high-energy electrons, which have a maximum 
penetration of one centimeter in aqueous solu- 
tions for each two million volts of energy. It is 
probable that cathode-ray sterilization of the formed 
elements in whole blood — the red cells, white cells, 
and platelets — can also be accomplished, and studies 
are now being started with this purpose in mind. 

The protective action of low-temperature irradia- 
tion, as well as the introduction of protective agents, 
is another aspect of high-energy electron studies. Sim- 
ple molecules, that is, those with molecular weight 
under a few thousand, tolerate many times the sterili- 
zing dose without detectable effects. The more com- 
plex molecules, such as the two proteins previously 
mentioned, tolerate 2 < 10° rep. when in the dry state, 
but are affected in aqueous solution, unless at low tem- 
— because of the transfer of ionization energy 
rom the water molecules. The fundamental action of 
high-energy electrons in destroying micro-organisms 
begins with the excitation and ionization of some of 
the constituent atoms within the living organism, fol- 
lowed by chemical changes which, in the limit, result 
in their demise. Energetically considered, electron 
sterilization is far more efficient than heat, since it ac- 
complishes its mission by affecting directly only a few 
molecules within the organism. 

Ultraviolet light and nitrogen mustard, as well as 
high-energy electrons, are being investigated for their 
sterilizing actions and clinical proof of these methods 
is now, for the first time, being made on human volun- 
teers. Of all of these methods, the high-energy elec- 
tron approach appears to possess clear advantages 
because the electrons irradiate the material uniformly 
and with accurately controlled doses, because of the 
effectiveness of electrons on aqueous solutions at re- 
duced temperatures as well as in dry form, and be- 
cause Van de Graaff accelerators can be used in this 
method to sterilize large quantities of material eco- 
nomically on a production-line basis. This final 
advantage is particularly important in the pharma- 
ceutical industry since sterilization can be effected 
after the products are manufactured and packaged. 
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Trailing Meteors 
ioe are being used to determine air densities 
and temperatures in the upper atmosphere in a 
joint Harvard-M.I.T. research program sponsored 
by the Navy Bureau of Ordnance. The meteors are 
photographed from two stations, 18 miles apart, oper- 
ated by the Harvard Observatory in the vicinity of 
Las Cruces, N.M. The photographic plates of meteor 
trails are shipped to M.I.T. where they are meas- 
ured and reduced by a staff of computers at the Insti- 
tute’s Computation Laboratory. Fred L. Whipple, 
Professor of Astronomy at Harvard University, di- 
rects the program of photographing meteors, while 
Luigi G. Jacchia, a research associate in the Depart- 
ment of Electrical Engineering, is responsible for the 
reductions and the atmospheric research program at 
the Institute. 

Essentially, the program is one of ballistics. Ordi- 
narily, in the computation of gunfire trajectories, the 
air density is given and the deceleration experienced 
by the projectile is computed point by point. In the 
case of meteors, the deceleration is obtained directly 
from measurements on photographs of meteor trails, 
while the air density responsible for the deceleration 
can be computed for various points. Once the shape of 
the atmospheric density curve has been established, 
atmospheric temperatures are easily derived. 

At the twin stations in New Mexico, wide-angle 
cameras are trained toward prearranged areas of the 
sky, so that the same meteor can be photographed 
from both stations. Cameras at each station are pro- 
vided with rotating shutters which interrupt the pho- 
tographic record of meteor trails at known and regular 
time intervals. The breaks in the meteor trails are 
measured and referred to the positions of background 
stars. Then, by triangulation, the position of the me- 
teor in space can be determined at a great number of 
points equally spaced in time, from which the instan- 
taneous velocities and decelerations are computed. 

Measurements of great accuracy are essential to ob- 
tain reliable meteor decelerations. With four high- 
precision measuring engines, purchased by the Navy 
Bureau of Ordnance for use in the Technology meteor 
project, the accuracy in position measurements on 
photographic plates can be pushed to approximately 
two microns; with the present cameras, this corre- 
sponds to an error of roughly six feet in the spatial 
position of an average meteor. In the next few months, 
new cameras of a modified Schmidt type will come 
into operation which development should substan- 
tially extend the range of observed meteor heights. 

With the present cameras, meteors have been pho- 
tographed at heights ranging from 37 to 117 kilome- 
ters, although atmospheric densities have not been 
determined for any height greater than 98 kilometers. 
An interesting feature of the upper-atmosphere 
sounding by means of meteors has been the discovery 
of a strong seasonal fluctuation in the air density at 
heights between 70 and 85 kilometers. More recently, 
Dr. Jacchia was able to show that there is a noticeable 
difference between the atmospheric-density profile 
over New Mexico and that over Massachusetts — a 
fact which indicates that latitude may have a marked 
effect on such profiles. 
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The Importance of Fundamental Knowledge 


In Developing Leaders to Assume Enlightened Responsibility in 


an Increasingly Complex Technology, Mutual Support 


of Education and Industry Becomes Requisite 


By ALFRED P. SLOAN, JR. 


Massachusetts Institute of Technology. We 

pause in our daily routine to mark the successful 
culmination of a two-year intensive effort. The M.L.T. 
Development Program now is completed. Its purpose 
was to create a reservoir of physical and financial re- 
sources, essential that M.I.T. may continue adequately 
to discharge its broadening responsibilities to our free 
society. An additional purpose has been to capitalize 
Technology's expanding opportunities for construc- 
tive accomplishment. But of far greater significance 
has been our intention that M.I.T. remain free to ful- 
fill its destinies without prejudice, governed in its edu- 
cational concepts, its scientific programs, and through- 
out all its administrative activities solely by its own 
interpretation of what constitutes the sound and the 
desirable based upon the truth. Such have been 
the Program’s objectives. Such are now what we can 
call our accomplishments. 

But that is not all. As friends of Technology, we 
would be remiss on this occasion if we did not express 
our appreciation to the Institute graduates, to corpo- 
rate enterprise, to many philanthropic institutions, and 
to individuals who have supported our cause because 
of their respect for the Institute’s accomplishments 


ike is a significant event in the life of the 


Alfred P. Sloan. Jr.,°95, giving his address on “The Importance 


of Fundamental Knowledge.” 
Photo by Sam Vandivert 



























and appreciation of its significance as a fundamental 
source of enlightened progress. Thus, time, effort, and 
resources have been contributed by many. The result 
is a task successfully accomplished, the magnitude of 
which, two years ago, made it seem almost insur- 
mountable. After all, 20 million dollars is not an insig- 
nificant sum in a project of this type, notwithstanding 
these days of colossal figures. 

But we would be doubly remiss if we did not ex- 
press our profound gratitude to our able chairman 
and his associates who have given unstintedly both 
their time and effort to the cause. It is to him and to 
them that we looked for the leadership and inspira- 
tion so essential to the success of any such undertak- 
ing. I am sure all the friends of Technology, whether 
or not gathered here tonight, say as I do: Thank you, 
Mr. Dalton, for a magnificent performance, well con- 
ceived and ably executed. And in saying this we real- 
ize how inadequate that recognition necessarily must 
be in relation to accomplishment. 

Perhaps too few appreciate how change has af- 
fected M.I.T. during the past 25 years. As I see 
it, there has been both a revolution and an evolution. 
There has been a revolution in the sense that the Insti- 
tute has emerged from the status of an engineering 
school with limited objectives to that of a scientific in- 
stitution of unlimited opportunities, carrying with it 
corresponding responsibilities both to the economy 
and to the nation. 

There has been an evolution in the sense that, un- 
der the dynamic and inspiring leadership of Dr. 
Compton, ably shared by Dr. Killian in the more re- 
cent years, M.I.T. has established for itself a position 
of recognized leadership as the outstanding techno- 
logical institution of our time. It has earned this lead- 
ership by the soundness of its educational concepts 
and the scope of its scientific research. This has been 
done not only in time of peace but, more dramatically, 
in time of war by its technical contributions to our na- 
tional defense. Every graduate, every friend of the 
Institute, all concerned with economic and scientific 
progress, have reason to be proud of the record of the 
Massachusetts Institute of Technology. Confidence in 
its future and the record of its past performance have 
been significant factors in the successful conclusion of 
the Development Program. 

We look upon our universities, colleges, and other 
educational institutions as instrumentalities to process 
our youth that they may better discharge their respon- 
sibilities to themselves and to society. But today, to 












uy mind, that is far too limited a concept. With the 
advent oi the mechanical age, an age stimulated by 
continuous scientific discoveries, these institutions 
have become, to a major extent, the logical sources of 
fundamental knowledge. They have the scientific tal- 
ent. They operate in a climate conducive to funda- 
mental thinking. Time is not a consequential facter. 
Fundamental knowledge is what productive enter- 
prise applies to its material advantage and for its 
technological progress; and through the application of 
such knowledge, productive enterprise supports and 
advances our standard of living. 

Scientific progress is a basic component of a virile 
and dynamic economy. It is the foundation of funda- 
mental progress and national security. What has 
raised us to our present world economic predomi- 
nance? What has enabled us to support, to a major de- 
gree, the economy of the western world’s civilization? 
What will enable us to maintain our economic leader- 
ship and insure our national security against the dan- 
gers that threaten us? Nothing more importantly than 
our mastery of science and invention. Nothing more 
certainly than our ability to put the productivity of 
our knowledge on the assembly line of mass produc- 
tion. But to accomplish this it is essential that we main- 
tain a continuous flow of this skill and understanding, 
and this we can insure only by expanding our reser- 
voir of fundamental knowledge. 

The economic progress of the postwar world will be 
determined by i creative ability of our research. 
The effectiveness of our instrumentalities of national 
defense will be similarly determined. American en- 
terprise is expanding its research facilities and sup- 
porting organizations on a monumental scale. But it is 
a fact that only to a small extent, and in a limited 
number of instances, are the objectives of these ex- 
penditures directed to the area of fundamental know]- 
edge. The greater part is for the purpose of applying 
fundamental knowledge, otherwise created, to the 
specific commercial needs of each particular enter- 
prise. Expressed otherwise, enterprise has been con- 
cerned more importantly with exploitation than with 
creation. 

Why has M.I.T. conducted its Development Pro- 
gram? On the announcement of its successful comple- 
tion, why did Dr. Killian say, in effect, that it is the 
beginning and not the end, so far as the financial 
needs of Technology are concerned? The reason 
stands out crystal clear and it applies to all our institu- 
tions of higher learning which follow the same general 
pattern as Technology. Never have these institutions, 
which provide our fundamental knowledge, so 
needed financial support as they do today. In the last 
10 years costs of education have quadrupled. It is 
stated that more than one-fourth of our colleges, uni- 
versities, and technological institutions are operating 
with deficits. Like everything else they are caught in 
an economic dilemma of declining financial support 
as the old sources of revenue dry up, on the one hand, 
and lowered income, which means reduced purchas- 
ing power of their capital assets and rising costs of 
operation and capital needs for expansion and devel- 
opment, on the other. 

If we are to maintain and expand our principal 
source of fundamental knowledge and perpetuate our 
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free society, in which we all believe, then it is vital 
that we find a way to keep our colleges, universities, 
and technological institutions virile, progressive, and, 
above all else, free. This is impossible unless they have 
the essential financial support. It is well said that if we 
lose our economic freedom we lose all freedom. This is 
equally true if we lose our educational freedom. 

There are a limited number of sources to which 
higher education can look for the really substantial 
help it needs. The one that comes first to mind is the 
Federal Government. We have become far too accus- 
tomed to look to that source for many things, the 
means for which we would be better advised to find 
for ourselves. If our educational institutions" become 
dependent upon government for their support, then 
through the process of evolution they must accept po- 
litical control. We need no better evidence of what 
this means in principle than the moving picture of cur- 
rent events. 


Knowledge — A Sound Investment 


Looking at the long-term position, so far as I can see 
there remain two continuing and substantial sources 
of private financial aid. One is the foundation. But the 
very circumstances which now prevent the continua- 
tion of private support of education in the substantial 
amounts which will be required will, in turn, prevent 
private foundations from becoming the source of ex- 
panding revenue for the long-term future. 

The second source of financial support is corporate 
enterprise. An encouraging feature of the Technology 
Development Program is the generous support it has 
received from this source. Why should not productive 
enterprise, however constituted, take a part in the fi- 
nancial support of our universities, colleges, and tech- 
nological institutions? Why should this not be done on 
an organized, as distinguished from a haphazard or 
opportune, basis? Why should not such support be 
recognized as a proper use of corporate hauls on a 
parity with other business expenses? It seems clear to 
me that corporate enterprise should support the 
sources out of which flow fundamental knowledge; 
and do it in its own self-interest as a sound business 
investment. 

I have spoken of fundamental knowledge in general 
terms. Fundamental knowledge divides itself into two 
categories with a wide area of no man’s land between. 
One is the area of the natural sciences. Our great tech- 
nological institutions, like M.I.T., confine themselves, 
to a major degree, to this area. The second is the 
broader area of the social sciences and the humanities. 
This area embraces the relationships within the social 
structure itself and of that structure with our produc- 
tive economy. I am strongly of the opinion that prob- 
lems relating to our social structure are of increasing 
importance, even if they are not directly related to 
the needs of our productive economy, and that they 
will have a far greater significance in fashioning the 
pattern of our society of the future than has been the 
case in the past. 

Higher education is, in a sense, big-scale business. 
Industry in the postwar years has undergone an enor- 
mous development. Output has been dramatically in- 
creased. Working capital has expanded. Employment 
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has mounted and far higher wages are being paid. 
Tens of billions of dollars have been invested in the 
expansion of productive facilities. It is estimated that 
the population increase of the forties, if maintained 
during the fifties, will mean 30 million more people by 
1960. This means more of everything just to maintain 
our present standard of living. If we are to advance 
our standards — and there is no reason why we should 
not do so — we must superimpose upon this “more of 
everything” a still higher level of productivity, or more 
of everything again. This demands a more intensive 
effort on a wider front to increase the flow of funda- 
mental knowledge. Business has been able to 
strengthen itself in the highly profitable postwar years 
by retaining a large part of its expanded earnings for 
development purposes. Education has had no such op- 
portunity. Yet today our educational institutions, like 
our business enterprises, need new and modern facili- 
ties; they need increased working capital and a 
greater revenue to meet the cost of everything if they 
are to maintain their relative position in an expanding 
economy and discharge their obligation as a potent 
and aggressive force in the evolution of our modern 
society. 

What might be the modus operandi of broadened 
support of our educational institutions by corporate 
enterprise? Under existing law, corporations have the 
privilege of giving, as a contribution, 5 per cent of 
their yearly profits to objectives such as we are dis- 
cussing, provided the funds for such objectives are 
given to accredited institutions. Financial support 
might consist of a grant for what I may call operations, 
such as fellowships, scholarships, and the like; or the 
support might go for capital goods, such as buildings, 
laboratories, and so on, or for general operating 
or overhead expenses. 

It is important that consideration be given to the 
need of a well-balanced financial structure and that 
we avoid support in too limited an area, thereby in- 
volving an additional burden in the way of overhead 
expense. This consideration is too often overlooked. 
Continuity of any relationships that might be estab- 
lished is also a highly significant and essential factor. 
If our educational institutions are to be soundly sup- 
ported and placed upon a strong financial structure, 
there must be a recognition of the time factor. A grant 
here and there, made for a specific piece of research 
or for any other purpose for a limited time, does not 


, permit the donee institution to develop an organiza- 


tion and to attract to its staff talent of a high scientific 
caliber. Lack of security for the long-term future be- 
comes involved. This is a realistic part of the problem 
that must be faced and solved. 

A constructive approach to a more continuing and 
a better organized relationship between corporate en- 
terprise and our institutions of higher learning might 
be secured if corporations were to form a foundation 
especially dedicated to such objectives. I am confident 
such a proposal, if advocated by management, would 
have the support of corporate stockholders. Into such 
a foundation might be contributed, from time to time, 


The Sloan Automotive Laboratory at M.I.T. represents one 
example of industrial support of educational activities which 
makes a return to industry. 
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funds not specifically earmarked. The funds so con- 
tributed would be dependent upon the profits of any 
supporting enterprises, such profits varying from year 
to year; and, of course, the contributions would be de- 
termined by the business judgment of the board of 
directors of the enterprise. 

Such a foundation could be operated by nominees 
of the contributing enterprises to whom would be del- 
egated the responsibility of making grants either from 
the standpoint of the specific needs of an institution 
or from that of a more general public purpose. The ad- 
vantage of such a plan would be that funds, which 
might not be needed immediately, could be accumu- 
lated and be put aside to be used at other times, thus 
affording a more orderly and sustained effort over sev- 
eral years. 


A Philosophy for Industry 


Many projects — the most significant ones of all, as 
a matter of fact — importantly involve the factor of 
time. While in no sense discounting the desirability of | 
endowments, I question whether financial support un- | 
der present circumstances should necessarily follow 
the endowment pattern. I am strongly of the belief | 
that grants —and this applies particularly to corpo- | 
rate and foundation grants — should be liquidated 
within a limited number of years, say five or 10 years. 
A moderate grant spent over a few years may well ac- 
complish a highly constructive result, one out of all 
relationship to the amount involved. It may serve to 
start a chain reaction out of which important develop- 
ments may ensue, greatly expanding the original 
concept. 
Some will ask: What is going to happen when the 
money has been spent? Who is to carry on the project? 
If the project has justified itself, it is reasonable to ex- 
pect that further a ort will be forthcoming. If 
it has not justified itself, it should be liquidated. Fur- 
ther financial support demands a realistic appraisal of 
the project’s future validity. One of the problems that 
frequently arises in all forms of endeavor is that of dis- 
posing of a project which may either have outlived its 
usefulness or have ceased to be efficient. If funds are 
specifically available, liquidation is difficult. In a sense 
the project then becomes a vested interest. 
The financial support of our educational institutions 
by foundations involves no question of fundamental 
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policy. It is to just such a purpose that the resources 
of foundations are dedicated. Financial support by 
corporate enterprise, on the other hand, may raise 
questions of policy on the part of those concerned with 
corporate management. Questions may also be raised 
by others who may believe that such support should 
be made by individual stockholders rather than by the 
corporation itself on their behalf. Nevertheless, I am 
convinced that the concept, although in no sense new 
and already in operation on a limited scale, is both 
economically and socially sound and vitally needed. 
It should be expanded. 

Doubts as to the propriety or, more specifically, as 
to the legal justification of corporate financial support 
of our educational institutions will, of course, arise. 
Are such projects within the corporate purpose and 
hence within the power of the directors? I recently 
had the opportunity of examining a very comprehen- 
sive historical record of the legal phases of corporate 
giving extending back over many years. I was both 
gratified and surprised to find strong judicial support 
tor the principle of such corporate giving in practi- 
cally all of the relatively few cases that had been ad- 
judicated. In some cases the action of directors in 
making a grant a _—~; even from my point of view, 
to be far removed from the corporate enterprise; yet it 
received the sanction of the courts. After examining 
this study I wondered whether there were not more 
fear than substance in the point of view held by many. 
However, I am advancing here a broad concept with- 
out attempting to present the details. I am sure that 
such restrictions as presently may exist are within our 
power to eliminate if we have the will and purpose so 
to do. 

There remain a few words to be said about the new 
School of Industrial Management now being organ- 
ized at M.I.T. The purpose I had in mind in suggesting 
the new school was to provide an opportunity for the 
young men of today to better prepare themselves to 
meet the exacting demands of industrial management 
as they become the industrial executives of tomorrow. 
In other words, the purpose has been to correlate the 
complex problems a management in modern techni- 
cal industry with science, engineering, and research. 
It has been my observation, from an experience of 
many years in technical industry, that executives with 
a background of science and engineering are unusu- 
ally well qualified to deal with the intricate problems 
of industrial management in our technical enterprise. 
American enterprise is passing more and more into 
the technical area. 

Few realize, I believe, the broad and exacting de- 
mands made upon the executives of today, especially 
in our large-scale enterprises. The exercise of sound 
business judgment will always be the keystone of suc- 
cess; yet to reach the highest level of effectiveness, ex- 
ecutive decisions must evolve from, and must be 
supported by, a scientific appraisal of all related facts 
and circumstances. Industrial management has 
passed through a long process of evolution as the me- 
chanical age has evolved. Today it has become, in 
every sense of the word, a matter of science — a profes- 
sion. Therefore it seems entirely logical to assume that 
a scientific background will offer a very healthy cli- 
mate for the development of the industrial executive. 
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In the administration of the new school, it is my 
hope that emphasis will at all times be laid on bring- 
ing into the training, in a truly realistic manner, the 
practical problems that face the industrial executive 
in his administrative capacity. The contribution that 
the new school can make in the future to higher stand- 
ards of industrial efficiency and effectiveness will, as 
I see it, determine the extent to which this hope will 
be realized. The school will seek the co-operation of 
an outstanding group of industrial executives in plan- 
ning its curriculum. They will contribute their mana- 
gerial experience not only at the policy level, but in 
bringing directly into the educational concept those 
practical intangibles which, in the aggregate, com- 
prise what is termed “management.” 

I am convinced that in time the school will estab- 
lish for itself a position of leadership in the science of 
industrial management on a level with the Institute's 
other accomplishments. To that end its research prob- 
lems and educational concepts should be broadly con- 
ceived. They should embrace all the significant 
components of industry, such as distribution, labor 
leadership, organization technique, and public and 
employee relationships. Thus the school can offer a 
useful service to industry in the scientific examination 
of problems of broad significance to the economy as 
well as study of specific problems in which individual 
units may be interested. 

The role of industrial management is of great and 
expanding significance in our society of today. Upon 
its effectiveness depends the efficiency of the eco- 
nomic system as a whole. Upon it rests the end re- 
sponsibility of making the competitive system of 
enterprise work. Rightly or wrongly, that responsibil- 
ity must be faced by management irrespective of the 
handicaps that may be forced upon it and over which 
it may have little control. The structure of our economy 
is becoming more and more complex through evolu- 
tion. It is the sequel of the industrial age. More com- 
plex problems arise in every area of enterprise, such 
as the interrelationships of one part of the industrial 
system with the other; the expanding role of govern- 
ment with its increasing interference with the eco- 
nomic processes; and the ascendancy of the labor 
movement. Many other influences have brought prob- 
lems to industrial management, unknown even a few 
years ago. 

Out of these facts and circumstances has evolved a 
new concept of the responsibilities of management in 
a free society. Management recognizes that it can no 
longer limit its horizon of responsibility to the mere 
production and distribution of goods and services, no 
matter how efficiently that may be done. It must 
broaden its scope of leadership. It must assume the 
role of economic statesmanship. It must consider the 
impact of its policies upon society as a whole in terms 
of advancing living standards and of expanding em- 
ployment with stability. It must better inform itself as 
to the fundamental relationships within the system it 
operates in order that it may establish its procedures 
at the policy level with a maximum of intelligence 
and understanding. It must become increasingly more 
articulate as to what is to be done or undone in na- 
tional economic policy in order that the system may 


(Concluded on page 526) 
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here and abroad during the past generation, 
and I often think that the sensations and alarms 
thrust before our eyes almost every day must mye oone f 
con- distract us from many of the really significant devel- 


GREAT many momentous things have occurred 


cant opments of our times. These are the slow, yet certain, 
abor forward movements in human affairs that seldom if 
and ever gain the headlines. One of these basic shifts in 
era the American pattern already has had a great impact 
tion on our way of life and, in my opinion, will have an 
y as even greater impact in the years ahead. 
dual When the United States of America set up shop in 
1776, it was just as highly compartmentalized as a 
and modern department store. Each state insisted upon 
jpon absolute sovereignty with a vigor that, for a time, 
eco- strained the young republic at the seams. This feeling 
| re- of separatism, naturally enough, ran o—— the 
1 of whole society. Religion demanded that it be left se- 
ibil- verely alone by everybody, particularly by govern- 


the ment and competing sects. Farmers and businessmen 


hich put up big “no trespassing” signs over their particular 
omy areas of activity. Education was simultaneously erect- 
olu- ing its structures in yet another clearly walled-off sec- 
om- tor of society. “Tend to your own business” is not 
uch merely a tart comment; it puts into words an idea that 
trial was firmly embedded in the minds of whole genera- 
ern- tions of early Americans. 

eCO- 
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rob- 

few Paul G. Hoffman, of the Ford Foundation, and formerly ad- 


ministrator of the Economic Cooperation Administration, 
speaks on the nation’s need for unity of purpose. 
Photo by Sam Vandivert 






























The Need for Unity 


We May Be Discovering that Freedom and Dignity 






Can Be Preserved Far Better by Partnership 
than by Compartmentalized Action 


By PAUL G. HOFFMAN 


I am not decrying this period in our history. It is 
certainly clear to me that it was the one possible way 
of carrying out, in those times, the firm intention of 
the founders that government must serve as the peo- 
ple’s agent in certain matters, and in those matters 
alone; and that it shouldn’t be allowed to meddle in 
other areas. Our fathers knew the danger of govern- 
mental tyranny, and given the economic and political 
conditions of the late eighteenth and nineteenth 
centuries, the extension of this feeling into other parts 
of the new society was inevitable. This era was one of 
insularity, and it lasted a long time. It took a civil war 
to bring an end to this political era by driving home to 
Americans everywhere that political compartmentali- 
zation of the various states probably wasn’t the best 
approach that an expanding nation might take in solv- 
ing its problems. 


Breakdown of Separatism 


The notion that businessmen, farmers, educators, 
and workers also had — that they could remain aloof 
from one another — began to give way shortly after 
the Civil War. In one way or other, each group began 
to venture forth from its sacrosanct cubbyhole. Farm- 
ers began to perceive that businessmen and workers 
were customers. Educators started to move off their 
campuses and out into the world of affairs, a move 
vastly stimulated by land-grant colleges. And the 
American public decided it was about time for their 
government to take a hand in regulating those busi- 
ness affairs they thought were Getting dangerously big 
and hard to handle. The trend began with the Inter- 
state Commerce Commission, and, shortly thereafter, 
in the early years of this century, trust busting moved 
from political platform to political fact. Campaign slo- 
gans turned into the Sherman Antitrust Act, the Clay- 
ton Act, and the Federal Trade Commission. Yet, 
when we came to the end of World War I, the myth of 
insularity among government, business, and educa- 
tion still had a potent hold on the minds of Americans. 
I have not asked any historians or social scientists 
about this, but I suspect that this feeling had its roots 
deep in a conviction that we could preserve our free- 
dom only if we managed, somehow, to keep business 
as far as possible out of the hands of government, and 
government as far as possible out of the hands of busi- 
ness; if we could keep business from interfering in 
education, and educators from interfering in govern- 
ment, and so forth. 














It is perhaps accurate to say that during the 1920's 
many of us still believed that the place for educators 
was in ivory towers, and that businessmen and em- 
ployees were likely to prove troublesome as soon as 
they moved out of corporation board rooms and union 
halls. We certainly still felt that the national interest 
might be imperiled if government built anything 
more than a footbridge across the Potomac into either 
of these other areas. lt was only dawning on us slowly 
that the United States was a whole machine that de- 
pended for efficient operation on the smooth meshing 
together of its various parts. Parenthetically, I might 
say here it seems to me very possible that this feeling 
of insularity extended well over into the field of inter- 
national relations and found disastrous expression in 
our failure as a nation to give effective support to the 
League of Nations. 

Then came the national depression. Many of our 
national myths went into the ash can, among them 
the notion that certain major activities could be 
walled off and left to their own devices. No one can 
look back on the depression and say that it was a 
mighty good experience, because it wasn’t. In addi- 
tion to the untold human hardship the depression 
brought with it, it produced the immediate and aston- 
ishing reaction to national insecurity which we 
promptly dubbed “government planning.” From a na- 
tion dedicated to individualism, both the rugged and 
not-so-rugged varieties, we turned into a nation which 
appeared to see its sole chance for survival in pro- 
grams written in Washington. I do not want to dwell 
on these sad memories. But I do want to point out 
here that in going through the agonies of picking un 
the pieces, we happened upon two related and signifi- 
cant truths. First, we discovered the value of unified 
effort in the face of common peril. Second, we dis- 
covered that a partnership of business, government, 
and education —a working recognition of interde- 
pendence, in short — was not the big bad wolf we 
had always thought it to be but that, on the contrary, 
it was an absolute condition for continued progress. 
In my opinion, in 50 years this blending of social 
forces will be marked by historians as a development 
of outstanding significance. Because we are so close to 
the scene, we are probably not as aware as we should 
be of the manner in which this partnership is actually 
taking form and its possible meaning for the foresee- 
able future. 


Partnership of Colleges and Industry 


The offices and factories of many of our large cor- 
porations today are being used as classrooms b 
neighboring colleges. Employers and employees soak 
the co-operation of our great educational institutions 
in their search for fair answers to hard questions that 
trouble them. The businessmen of the Committee for 
Economic Development find more than enthusiastic 
response among the teachers of the country for their 
work-shop program in the teaching of basic econom- 
ics —a situation that would have been unthinkable 
even 25 years ago. Government turns hungrily to both 
business and education for help and guidance across 
the whole field of national life. These days it is not un- 
usual for all three elements in our society to join 


around a single table to work out common problems. 
The important phrase here is “common problems.” In 
recognizing mutual problems and objectives, we have 
come to realize that we are not infringing on the free- 
doms that are uppermost in our national consciaus- 
ness but, in fact, are taking long steps toward giving 
them substance and safeguarding them. Freedom 
without law and order and unity is an empty word. I 
have been referring here only to the peacetime forms 
of this new partnership. There is no need to point out 
the obvious about its enormous contribution during 
World War II. 

A little more than 30 years ago, I came out of the 
West to take a vice-president’s desk at the Studebaker 
Corporation. My vocation was selling automobiles, 
and my avocation was highway safety. I was naive 
enough to think that I could enlist all of my colleagues 
in the sales end of the industry as fellow missionaries. 
Don't mistake me. I might have had humanitarian im- 
pulses, but I know I was certain that we had better do 
something about the increasing slaughter on our roads 
if the automobile industry was not to be affected with 
a permanent limp. 

Ranging out of my headquarters in South Bend, | 
tried to bring into the fold my opposite numbers 
throughout the industry, with a total lack of success. 
After some months of futile effort, I had just about 
concluded that the cause was hopeless, and that I had 
better put the whole matter in my “I told you so” file 
for use many years later. At that precise dismal mo- 
ment a letter appeared on my desk. It stated that the 
writer was very interested in highway safety, had 
watched my struggles to do something about it, and 
wouldn't I please stop in to see him the next time I 
happened to be in New York. The letter was signed, 
Alfred P. Sloan. 

Naturally enough, I happened to be in New York in 
a very few days. As a matter of fact, in a very few 
hours is probably more accurate. Alfred Sloan, it 
turned out, had done a lot more thinking about high- 
way safety than I had. Our talk was long and hearten- 
ing, but I must admit I was completely unprepared 
when, as I rose to leave, Alfred Sloan passed across 
the desk to me a personal check for $25,000 with the 
hope that it might be of some assistance to the high- 
way safety campaign. That check was important, far 
more important to the American public than it could 
possibly have been to me personally. It gave impetus 
to the founding of the Automotive Safety Foundation. 
Some of you may know of the Foundation’s work dur- 
ing the past generation and a half. At the time it came 
into being, the highway death rate in this country was 
15.9 per hundred million vehicle miles annually. Last 
year the comparable figure had dropped to 7.1 deaths 
per hundred million vehicle miles. 

Alfred Sloan was one of the first of our industrial 
leaders to recognize that compartmentalization in 
business had become outmoded. His position in Gen- 
eral Motors was never that of a dictator, but of a 
leader among equals. He saw that his prime responsi- 
bility as the head of that enterprise was to create con- 
ditions under which each man individually could 
make his best contribution; further, he saw that crea- 
tion of optimum conditions for bringing out particular 
talents would at the same time create a spirit of team 
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play that could be achieved in no other way. That 
same attitude found welcome expression in the indus- 
try as well. To the always intensely competitive auto- 
mobile business, Alfred Sloan brought his singular 
talent for getting people together in a common cause, 
in persuading a notably reluctant group to work in 
harness for the solution of mutual problems. Later on, 
the Sloan Foundation was to demonstrate in still an- 
other way this man’s concern with the challenge of 
finding ever better ways of meshing together the com- 
plicated gears of the American machine. 

In replacing the walls between the major groups in 
the United States with windows and doors, we may 
well have started a reconstruction job which portends 
far more than any of us can guess. I suggest that it has 
much more meaning than merely the fact that a great 
many professors are now on cordial speaking terms 
with a great many bankers and union representatives, 
and that businessmen and government officials can 
get together without blasting the pictures off the wall 
of the meeting room. Indeed, we may be discovering 
how to forge the links that will hold our country to- 
gether at a particularly critical moment in history. We 
may be discovering that freedom and dignity can be 
preserved far better by partnership than by compart- 
mentalized action. Even more important, we may 
find in it a most useful lesson in the task of bringing 
free men together in a common front for winning the 
peace. For if we have found out that compartmentali- 

zation is an outmoded way of life within our own so- 
ciety — in our industries, in our political structure — 
why can we not say to the rest of the world that it will 
work among the nations? 

The trustees of the Ford Foundation are so certain 
that absolute top priority must be given to the ques- 
tion of man’s relationship to man and the preservation 
of free peoples and institutions that they have put the 
resources of that great enterprise wholly into pro- 
grams aimed at that single grand target. The trustees 
saw that unless people somehow, some way, found 
positive means for waging the peace, all other efforts 
to better the surroundings and the dignity of man 
would only end up in atomic rubble. 

I joined the Ford Foundation because I share that 
view completely. I came away from two and one-half 
years with the Economic Cooperation Administration 
with twin convictions that I hold with all my mind 
and heart. The first of these is that an enduring peace, 
built on freedom and justice, can be won if the free 
people of the world will dedicate themselves unre- 
servedly to the task. My second conviction is that 
peace can be won only if free people everywhere lock 
arms so tightly in the common cause that no force can 
tear them apart. I have called those two statements 
personal convictions. I want to go further and call 
them facts, hard facts that you must wrap your minds 
around. It is horribly strange, but also horribly true, 
that while there never seems to be too much difficulty 
about mobilizing nations for war, mobilizing them for 
peace is quite a different matter. Many people still 
seem to be making the error of looking on peace nega- 
tively as a mere absence of war. But I say to you that 
unless we consecrate ourselves as wholly to winning 
the peace as we have, from time to time, consecrated 
ourselves to military victory, the prospects are dim in- 
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deed. Peace has to be worked at, not dreamed about 
and left to someone else. 

The reason we have to lock arms is simplicity itself. 
No single nation has the resources to stand up against 
an onslaught from the Soviet Union and its satellites, 
not even the United States, mighty though it is. The 
free nations can win the peace only if they stand to- 
gether, work together, and wage the peace together. 
But if we do lock arms and add the resources of West- 
ern Europe to those of North America, we will have a 
commanding advantage over any possible combina- 
tion of adversaries. 

Almost every day I hear or read something which 
indicates a feeling that Western Europe can be re- 
garded as a relatively unimportant part of the earth, 
a weak sister with nothing in particular to contribute. 
To say that such views dismay me is a masterpiece of 
understatement. Western Europe has a population of 
275,000,000 men and women of the same stock, out- 
look, and background of most of the fine people in 
‘hese United States. That’s 100,000,000 more people 
than live in this country and Canada put together. I 
don’t want to bore you with statistics, but there are a 
few typical comparisons I think every American 
should paste firmly in his hat. The combined coal pro- 
duction of the United States and Western Europe is 
965 million metric tons a year. The annual coal pro- 
duction for the U.S.S.R. and its satellites is much less 
than half as much — 386 million metric tons. Annual 
power production in the United States and Western 
Europe together totals 612 billion kilowatt hours. The 
combined Soviet total is 132 billion kilowatt hours. 
We and our free neighbors in Western Europe have a 
crude steel production capacity of 137 million metric 
tons, against a Soviet total of 34.8 million metric tons. 
There is more than six times more oil production an- 

(Continued on page 522) 
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Character Building—The Job of a Lifetime 


The Qualities Which Are Most Valuable in Any Profession 
Are the Ones Which Cannot Be Bought at Any Price 


By HAROLD R. MEDINA 


COMMENCEMENT ADDRESS 


GREATLY appreciate the honor of having been se- 

lected to address you here today; and I hope that 

what I have to say may be interesting and helpful. 
In these difficult and soul-stirring times, it is important 
to keep our feet solidly on the ground and to concen- 
trate on fundamentals. 

When I was a lawyer, particularly toward the end 
of my career at the bar, I did a good deal of what law- 
yers call jury work. These trials, to a judge and jury, 
are exciting affairs: Sometimes the principal figure 
will be the defendant, charged with some serious 
crime; sometimes the principal figure will be a wit- 
ness, whose veracity is under attack. There is almost 
always some individual who stands in the limelight. 

And so I developed a certain technique in my sum- 
mations which I shall describe as a background for 
what I have to say here this morning. I would first re- 
mind the jurors that most of us go through life in a 
humdrum sort of way: Nothing spectacular happens 
to us and we get most of our pleasures and excitement 
at home with our family, in our business, or in cussing 
out the politicians. But suddenly, in the most unex- 


pected way, and often through no act or purpose of 
our Own, we may some day find ourselves playing the 
principal part in one of these great dramas just as is 
so-and-so here in court today. And if we do, I go on to 
say, I can tell you now that our whole life will be open 
to scrutiny and in it will be found a certain unity, a 
certain gradual development culminating in the occa- 
sion or event in issue. Then I used to weave the evi- 
dence into a picture of the particular principal figure 
in an effort to demonstrate either his innocence or his 
culpability, the fact that he was or was not telling the 
truth, and so on. The analogy was effective because it 
was immediately recognized as representing life as it 
really is; and it served my purpose to get the jurors 
interested by supposing themselves suddenly sub- 
jected to such an ordeal, while at the same time fur- 
nishing a rhetorical device for the marshalling of the 
evidence to support my side of the case. 

Yes, no one of us can tell when we may have to 
meet some crisis, some weighty responsibility, per- 
haps the duties of some high public office which, 
viewed from what we know of ourselves today, may 
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seem almost fantastic. And when such a crisis or such 
responsibilities come, if they do, you may rest assured 
that success or failure will depend on the very sort of 
unity, the very sort of gradual development and 
growth, of which I speak. You young people cannot 
know — it is impossible for you now to imagine — 
what great figures you may, in time, become. 

Accordingly, it seems appropriate that I should try 
to help you consciously to develop your own powers 
over the years, so that the unity and the gradual devel- 
opment of which I speak may not be the haphazard 
effect of mere fortuitous circumstance and the acci- 
dents of environment. It is important, too, that one 
should not pay such absolute homage to the itch to get 
ahead and beat out one’s competitors that one forgets 
the more important spiritual values which may easily 
get lost in the shuffle. 

In developing my subject, I am going to tell you a 
number of little stories all taken from my own experi- 
ence; and I do this because I have found that generali- 
ties and hypothetical situations never leave quite the 
same sort of lasting impression as does the recital of 
things that really happened. I have another reason 
which I may as well confess at the outset. The subject 
of character building is a slippery and difficult one. It 
means so many different things to so many different 
kinds of people that I must leave a good deal to your 
imagination. True stories have a way of sticking with 
us, as I found to be the case when I was a law teacher, 
and they help us later to formulate principles in lan- 
guage of our own. 

When I was a boy, I attended a preparatory school 
known as Holbrook’s Military Academy in Ossining, 
N. Y. One day a number of us were playing around the 
gymnasium when one of the boys, who was the lead- 
ing school athlete, came up and said he had some- 
thing to show us. He then held out his hand and put a 
50-cent piece near the tips of his fingers and, to our 
amazement, we saw the 50-cent piece turn over and 
over until it reached the base of his 
palm, then it turned over and over on 
its way back again to the tips of his 
fingers. As far as we could tell it was 
sheer magic. We could not observe a 
single motion of his hand; and he did 
the trick over and over again. Later 
we found he had been practicing this 
little stunt for about six months alone 
in his room. Persistent, persevering 
effort had made it possible for him to 
develop the little muscles and nerves 
on the palm of his hand and the in- 
side of his fingers so that the manipu- 
lation we had observed became pos- 
sible to accomplish. 

I do not need to explain to a gath- 
ering such as this how it is possible to 
train one’s muscles. I can remember 
the time when my youngest boy, who 
was for two successive seasons the 
intercollegiate pole-vault champion, 
practiced hand shifts in his room by 


and he trained and trained with all 
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sorts of special exercises to develop this. We have all 
seen the members of a gymnasium team performing 
seemingly impossible feats of muscular control upon 
the parallel bars. And I think most of us here rec- 
ognize quite as easily the processes of discipline by 
which the mind is trained. It is a subtle and elusive 
procedure, but the results are everywhere manifest 
and it would doubtless be difficult to find anyone in 
an academic atmosphere such as this who would deny 
that perseverance is just as effective in the one field as 
the other. What I hope to demonstrate is that the 
building of character and will power responds to the 
same sort of discipline. Perhaps the process takes a 
little longer but, fundamentally, it is quite the same. 
After I had been teaching for 25 years at the Colum- 
bia Law School, I reached the end of my rope. The 
demands of my professional work and particularly a 
number of long jury trials, which kept me on the go all 
day and through a good part of the night, spelled the 
end of my teaching career. As I approached my last 
class at the law school, I turned over in my mind what 
I could say to those boys and girls that would repre- 
sent the most important lessons I had learned in my 
experience in life and as a participant in hundreds of 
court proceedings. After considerable reflection and 
with illustrations, which I have mostly forgotten now, 
I told them this: “In the first place, you students have 
been working hard to get good grades; you know that 
the best jobs will be available for those who stand 
highest in the class; and all of your energies have been 
absorbed in learning the techniques of what is to be 
your profession. But let me tell you this,” I said, 
“brains are cheap.” And truly, so they are. You can al- 
ways hire some bright person to do a good, technical 
job. But the qualities which are most valuable in any 
profession are the ones which cannot be bought at any 
price; and they are plain, ordinary guts and loyalty. 
We have heard so much loose talk about loyalty in the 
last few years that the ordinary garden variety seems 
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to have been forgotten. I mean that loyalty to one’s 
college, to one’s friends, to one’s family, to one’s reli- 
gion; the kind that builds from the ground up and 
makes loyalty to one’s country inevitable and adaman- 
tine. I did the best I could to get it into the heads of 
those students that their success at the bar and their 
success in life would very largely depend upon a com- 
bination of unswerving, unselfish loyalty, and sturdy 
tenacity and doggedness. 

Then I told them something else; that there will be 
plenty of times throughout life when one is beaten, 
when one’s most cherished hopes are suddenly 
dashed to the ground and every attendant circum- 
stance makes one feel that it has all been the result of 
injustice or favoritism or envy or what not. When this 
happens, I told these students, as it surely will, I want 
you to remember that America loves a good loser. Just 
keep your mouth shut and go about your business. No 
one likes a squawker. The more he squawks and puts 
the blame on somebody else, the more his listeners 
suspect that the fault lies with himself. There is little 
profit in advertising one’s own discomfiture. 

Now I know what you are thinking. You are saying 
to yourselves, “What has squawking got to do with 
character?” And the answer is that it has plenty to do 
with it as, on a little reflection, you will have to admit. 
The ability to keep on plugging ahead despite set- 
backs, discouragements, and downright disaster is no 
mean asset. 

Let me pause here for a brief moment and, by way 
of footnote, direct your attention to the fact that a 
persistent following of these little pieces of advice, 
year after year, will build a lot of character. It will go 
far to develop the type of man who is a good man to 
have on your side in a knock-down fight. 

It was shortly after this little speech to my last class 
in the law school that I began to perceive a very seri- 
ous weakness in my own character. How strange it 
seems to me that so many people think I am one of 
those calm, cool, calculating individuals with lots of 
self-control. The truth of the matter is that I am just 
the opposite. Some of my bursts of temper have got 
me into a lot of trouble, too. 

When I was a very young man in my twenties, I 
used to argue a number of appeals before what we 
New Yorkers call the Appellate Division of the Su- 
preme Court, First Department, which sits in the Ap- 
pellate Division Courthouse at Madison Avenue and 
25th Street in New York City. One day I was arguing a 
case which involved a man who had fallen overboard 
and had been sucked under and drowned when the 
captain of the tug reversed the engines. I had hardly 
started my argument when one of the judges who was 
sitting at my extreme left, and who was then one of 
the more recently designated members of the court, 
slammed the record down on his desk and said, 
“There's nothing to this case.” Well, I leaned back and 
let him have a blast that would have taken his whisk- 
ers off, if he had had any. It was a stupid thing to do; 
it resulted in my losing the case; and it did not make 
the slightest particle of difference that I was funda- 
mentally in the right and he was in the wrong. As a 
matter of fact, he never forgave me for that outburst. 
Later on that man became the presiding justice of the 
court and time and again when I was waiting around 


for one of my cases to be reached for argument, I did 
not even dare go out for a smoke for fear that he would 
suddenly call the calendar and take a submission on 
me, which he did on one occasion. 

Then there was another time when I was lecturing 
to a great crowd of students peewee for the bar ex- 
aminations. There must have been about twelve or fif- 
teen hundred of them crowding Town Hall and I was 
lecturing away when suddenly I looked down, and in 
about the fourth or fifth row, and right in front of my 
nose, was a man sound asleep. I jumped down from 
the platform, ran up the aisle, and took him by the col- 
lar and threw him out. At least I threw somebody out. 
Some 20 years later a man came up to me in the street 
and shook hands and said: “Don’t you remember me? 
I am the student you threw out of Town Hall way back 
in 1922.” “And, what’s more,” he continued, “you 
threw out the wrong man.” And I suppose that is just 
what I did. In all the excitement of my running down 
the aisle, the fellow who was asleep woke up and I 
threw the wrong man out. 

Well, anyway, I soon began to find out that I would 
have to control myself, especially when I got into jury 
trials where one little outburst can have the most seri- 
ous consequences. And so I worked on myself, year 
after year. It was pretty tough going, I can tell you. 
But finally I achieved a measure of success. 

Not so many years before I went on the bench, I was 
assigned as counsel to defend a man named Anthony 
Cramer, charged with treason against the United 
States. It was a difficult and distasteful task but I un- 
dertook it as a patriotic service. Moreover, as a mem- 
ber of the bar, I was under a duty to accept such an 
assignment, even though I had to serve without com- 
pensation. Lawyers do this sort of thing all the time. 
This was all during World War II. Cramer had had 
some dealings with the saboteurs who came over from 
Germany on the submarines, and public feeling was 
running pretty high. One day during the trial, when I 
was walking up the center aisle of the courtroom to 
the counsel table, a spectator suddenly stood up and 
spat in my face. I had to do some quick thinking. If the 
incident became known, it certainly could not help 
either me or my client; and so, without batting an eye, 
I walked on up to the counsel table, wiped off my face, 
and said nothing to anyone about it. I am pretty sure 
that 10 years before I would have seized the man by 
the throat and created a terrible rumpus. 

Well, that is about all I have to say. These things 
can only be discussed in the concrete. Generalities are 
not convincing. What I have tried to do is to indicate 
to you by these few illustrations what can be done by 
persistent, unremitting effort. And don’t forget this. 
This self-control business is really more important 
than all the others put together. There is a certain 
spiritual quality to self-control that is hard to explain. 
Indeed, I verily believe that all the other qualities 
which we commonly think of in the aggregate as 
“character” stem from the discipline and control of our 
animal instincts. Only then can we truly appreciate 
the things of the spirit; only with self-control can we 
make of ourselves the men we wish to be. A lifetime 
of this kind of character building will guide the sort of 
gradual development which results in a unity of 
which we may, in due course, perhaps feel proud. 
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Tradition and Progress 


Graduates Admonished to “Accept Life Daily, Not As 
a Cup to Be Drained, but As a Measure to Be Filled” 


By SIDNEY LOVETT 


BACCALAUREATE ADDRESS 


HEN your president asked me to be with you on 
We occasion of your baccalaureate, I ac- 

cepted his invitation with unmixed pleasure. 
My association with the Institute, though not official, 
has been long and precious. As a boy, I remember the 
brownstone and brick buildings on Boylston Street. 
On my way to school in Cambridge I watched the first 
of these noble halls arise on this side of the Charles 
itiver. In that connection I recall public excitement as 
to the identity of a mysterious Mr. X, who turned out 
to be the late George Eastman, one of the many bene- 
factors of the Institute. For 13 years I had the honor of 
serving the Mount Vernon Church, located at the Bos- 
ton end of Harvard Bridge. In the parish were mem- 
bers of the Technology Faculty and their families; and 
through the congregation and Young People’s Society 
there was a steady flow of Technology students. I re- 
member when Wallace Ross became director of the 
Technology Christian Association and it was my 
pleasure to serve on the board of managers of that or- 
ganization until, in 1932, I left Boston only to get as far 
as New Haven. These happy recollections contribute 
to the pleasure of being here this afternoon. 

I have reserved one final and personal association 
with the Institute for special reference because it gives 
an unfading significance to all the rest. Everett Moore 
Baker was just about my dearest 
friend, and onetime colleague. He en- 
tered upon his duties here as dean of 
students the same year you seniors 
came to the Institute as freshmen. 
You are privileged to have known him | 
longer and more intimately than any 7 
other class; you are the “first fruits,” 
so to speak, of his wise and generous 
friendship and care. Had he come 
back from his mission of good will to 
India last summer, he would have 
been with you today, and later at your 
commencement, to wish you God- 
speed. You have been instrumental in 
establishing the Everett Moore Baker 
Memorial Foundation for the purpose 
of advancing his ideals and objectives. 
This, in itself, is a noble and fitting 
act of devotion. Yet I would further 
charge you and myself with the greater 
dedication of ourselves as so many liv- 


modest that he never knew how great 
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he was; to a friend who never set any bounds to his 
own capacity for friendship; to a servant of God and 
humanity who, in a troubled world, “never turned his 
back but marched breast forward, never doubted 
clouds would break, never dreamed, though right 
were worsted, wrong would triumph.” 

Let me develop our subject “Tradition and Prog- 
ress” by relating an incident out of my own experi- 
ence. During the war years I was exiled from my of- 
fice, as chaplain, in one of the freshman dormitories 
on the Old Campus. My quarters became the military 
P.X., with Coca Cola and Nabs and razor blades on tap 
instead of religion. With the postwar readjustments 
my office was restored, the familiar sign, “Chaplain’s 
Office,” was replaced on the wall just outside the door, 
and we were open for business. Well, within 24 hours 
the sign disappeared. In a day or two it was replaced 
by a much more imposing board with the familiar leg- 
end, “Chaplain’s Office.” One of my janitor friends 
said: “You don’t expect that to stay there very long, 
do you?” I said, “No,” and sure enough, by the next 
day it was gone. A few days later the old sign reap- 
peared, very much the worse for its absence. To it was 
scotch-taped a dollar bill and a sheet of paper, bear- 
ing the familiar verse from the Book of Job, “The Lord 
gave, and the Lord hath taken away.” I put the dollar 
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bill in my discretionary fund, and replaced the verse 
from Job with an appropriate text from Saint Paul's 
Epistle to the Ephesians: “Let him that stole steal no 
more.” The next morning both sign and inscription 
were gone. Finally, the very efficient Service Bureau 
sent around a painter, who inscribed “Chaplain’s Of- 
fice” on the wall, with an arrow pointing in the direc- 
tion of the office door. The paint was hardly dry be- 
fore there appeared, taped underneath the legend, a 
sheet of theme paper on which was written that very 
familiar Biblical phrase, “O ye of little faith.” There 
was no text with which I could cap that employment 
of an ancient pronouncement. I thought at the time, 
and I still think, wittingly or no, it represents a proper 
judgment upon our generation for our lack of the faith 
principle that must precede all knowledge. The world 
convulsions of the last two or three decades have 
shaken our faith in the past and today they cloud our 
faith in the future. “We see not our signs, there is no 
more any prophet: neither is there among us any that 
knoweth how long.” Yet, past and future meet in ev- 
ery step that we take, in every breath we draw. As ex- 
iles or as explorers we are involved sooner or later in 
the tide rip of contemporary life; for as David Living- 
stone was wont to say, “Standing still is the one thing 
more impossible than going forward.” Hence it is in- 
cumbent upon you and me, as men who are in the 
way of being educated, to get this binocular view of 
past and future into some kind of immediate focus. 

In a little book entitled Recollections, Lord Dun- 
sany tells of traveling an old Roman road to Tunisia. 
He came upon an ancient stone marker by the way- 
side and turned aside to read the inscription. There 
were two inscriptions. The first read: “We are of the 
tenth legion.” The second read: “We are of the tenth 
legion also.” Between these two inscriptions and their 
dates was a gap of several centuries. Together, they 
just about spanned the duration of the Roman impe- 
rium in that part of the world. Separately, they wit- 
nessed to men in widely different times who served in 
the same legion under the aegis of the same imperial 
tradition. In the year 1861, the Commonwealth of 
Massachusetts granted the Institute its charter, in re- 
sponse to the petition of William Barton Rogers and 
those who were joined with him in his desire to estab- 
lish in this community a great institute of technology. 
Well might President Rogers and the small group of 
faculty and students associated with him have de- 
clared: “We are the builders of the Institute.” Subse- 
quent events have eloquently justified their faith. The 
brook became a river and the river became a sea as 
thousands of students have received here the benefits 
of a scientific and technical education. From our lips 
today, as those who are the latest to come stand in this 
great succession, swells the glad rejoinder, “We are 
the builders of the Institute also.” 

Gilbert K. Chesterton once suggested that to re- 
spect tradition is but to extend the vote to our ances- 
tors. Something of a traditionalist himself, Mr. 
Chesterton is here content to stress the more negative 
aspect of the matter. The positive attitude is to dis- 
cover tradition to be a kind of cement that binds per- 
sons together in the fabric of life. Tradition holds us 
together in families. Tradition binds us together in re- 
ligious bodies. Tradition it is that unites us in the fel- 


lowship of a college or an institute. Tradition it is that 
seals our citizenship in a particular state or nation. But 
there is one final and more inclusive word to be said. 
Tradition it is that gives the individual a sense of loy- 
alty to all mankind, a consciousness of being bound in 
the bundle of life with all our fellow men. This is the 
trademark of the humane man or woman, who feels 
himself or herself personally implicated in the weal 
and woe, the hopes and fears, the glory and shame of 
our common humanity. 

Now, like the state or the machine, tradition is a 
good servant but a bad master. It serves, as we have 
just suggested, as a kind of cement to bind us together 
as a family or community or nation or race. But when 
we confuse tradition with the edifice of life itself, and 
to the exclusion of the element of growth and devel- 
opment, then we are guilty of wired, rae the means for 
the end and trouble is afoot. There have always been 
two ultimate groupings of humanity. There are people 
who are primarily fascinated by the future, and there 
are other people who are persistently attached to the 
past. One group lives on the assumption of change; 
the other pins its efforts to the maintenance of some 
status quo. Society seems able to reproduce a sufficient 
number of both types to maintain a fairly constant 
struggle between the two. This conflict, whether on 
the political or the religious level, so often results in a 
narrow and sterile partisanship which obscures the 
real issues of life. Such a condition makes it more im- 
perative for men and women to whom tradition is 
something powerful to bind together the past with the 
present and the future, since these are stil essential to 
progress and to the development of new forms of hu- 
man life and thought. If I could put this notion into a 
kind of talisman for your remembrance, it would be 
this: Give the best that you have received from the 
past to the best that you may come to know in the fu- 
ture. Accept life daily, not as a cup to be drained, but 
as a measure to be filled with whatsoever things are 
honest, pure, lovely, and of good report. 

I have met an increasing number of undergraduates 
the last two or three years who seriously doubt the 
value of the educational process in which they are en- 
gaged. This mood is, in part, the result of the unsettled 
conditions of the world. I may be frank and say that it 
is also a kind of occupational disease quite prevalent in 
a strictly liberal arts college or university. There, the 
end results of education are not always as clear as they 
must be at Technology, where education is definitely 
and honestly regarded as a means to making a liveli- 
hood in one or another of the scientific professional 
fields. Let no one from the more venerable and ivied 
houses of learning ever look down their intellectual 
noses at you who have made the great discovery that 
true knowledge involves a direct participation in that 
which is known. Yet I would remind you this after- 
noon that making a living is best understood as a part 
of the more important business of creating a life. Here 
at the Institute your primary preoccupation with the 
prose of life, facts that can be weighed and measured, 
should not preclude your increasing concern, here and 
outside, for the poetry of life, which comes from the 
interpretation of these facts in terms of meaning and 
value. I conceive it to be the combined operation of 
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Benefits of Advanced Education Impose Professional 


Responsibilities for Dealing with the Human Side 


of Living in a Highly Industrialized Epoch 


By JAMES R. KILLIAN, JR. 
FAREWELL ADDRESS 


our graduation, I wish to speak a personal word in 
behalf of the Corporation, the Faculty, and all other 
members of the staff who have known you and 
worked with you. In a very personal sense we are re- 
luctant to see a class take its leave, just as everyone is 
loath to see friends and colleagues depart. In a profes- 
sional sense we are happy to see you go in the same 
way that the coach, proud of his team and confident 
in its training, welcomes the opportunity to send it 
into play. These are the mixed feelings we experience 
in bidding you farewell as students and in welcoming 
you into the distinguished company of M.LT. 
graduates. 

You, too, doubtlessly have mixed feelings as you 
close this chapter of your career. I am certain that 
many if not all of you leave Technology with a feeling 
of relief and release. That is a natural and understand- 
able reaction after a period of sustained pressure. 
Discharge through a nozzle, if I may inject a thermo- 
dynamic note, is usually accompanied by a drop in 
temperature. It is my prediction, however, and cer- 
tainly my hope, that as your experience and accom- 
plishment at the Institute recede into the past, your 
attachment and affection will grow. As you pass the 
milestones of your fifth reunion, and your tenth, and 
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on, you will have begun to acquire the distinctive pat- 
ina of the Technology man, a patina compounded of 
pride in somehow having conquered its high stand- 
ards, of loyalty, not of the rah-rah kind, but of quiet 
affection, and of a sense of assurance in belonging to a 
team that has had a winning streak for over 80 years. 

An occasional Technology man, I might add, doth 
boast too much of having been graduated, and would 
have his listeners believe that Technology is all and 
more that our favorite cheer says it is, that only mental 
giants can survive the fire. This has led, in some quar- 
ters, to the Institute’s acquiring a reputation for being 
tougher than it really is. The true state of affairs is il- 
lustrated by a remark that Horace S. Ford, former 
Treasurer at the Institute, once made to the son of an 
Alumnus, a prospective freshman, who was fearful of 
making the grade: “Son, what are you worrying 
about; your father got through, didn’t he?” 

In speaking of your status as an Alumnus, it is ap- 
propriate to point out that one of the distinctive fea- 
tures of the American college, in contrast to colleges 
and universities in many other countries, is the contin- 
uing participation and interest in its affairs by its 
alumni. In this regard M.LT. is strikingly fortunate. 
Our Alumni help in selecting the students who come 
here; they share in the government of the Institute by 








membership on the Corporation and on its Visiting 
Committees; through 80 or more clubs and nearly 70 
active class organizations, they maintain contacts with 
each other throughout the world; they frequently 
help the young Alumnus to get a job or to adjust him- 
self to a new environment; they seek and themselves 
generously give funds to support and strengthen the 
Institute; and they jealously guard its interests and its 
reputation. 

Some of the reasons for this family feeling I have al- 
ready suggested, but there is another and more fun- 
damental one. Our educational institutions, along 
with our churches, are expressions of the nation’s high- 
est ideals and hopes. They were founded by unselfish 
men for altruistic purposes; they have been main- 
tained and developed by a whole succession of people 
who have given more than was expected of them. 
They have come to be recognized as cases, where, un- 
der conditions more ideal than in che community at 
large, young men can freely deveicp those attitudes 
of mind and spirit so essential to our democratic so- 
ciety. The nation conceives of our colleges as commu- 
nities held together by a humane and tolerant spirit of 
mediation, reconciliation, and reverence for the indi- 
vidual — communities governed by a passion for 
truth, a preoccupation with ideal objectives, and free- 
dom of thought and speech. It conceives of them as 

eedbeds of democracy. 

Such institutions could not have been created ex- 
cept by altruistic men, and, by the same token, this in- 
stitution and the many others throughout the land 
command the active interest and support of altruistic 
people. The nation —- our colleges to be the cita- 
dels of its ideal aims; the perpetuators of its standards, 
its heritage, and its promise. Similarly, the nation ex- 
pects, and has a right to expect, special qualities in the 
graduates of these institutions. It expects the compe- 
tent use of the training received, of course, but it ex- 
pects a great deal more than this. It expects good 
judgment and self-discipline, moral integrity, and 
active citizenship. 


With Opportunity Comes Obligation 


From those who are professionally trained, as in sci- 
ence, engineering, architecture, and management, 
the country expects something more. It expects that 
the professional man be motivated by the professional 
ideal of ministering to the public rather than by the 
limited objective of working solely for himself. The 
country desperately needs engineers and scientists at 
the present time; but it even more desperately needs 
engineers and scientists who not only can increase our 
standard of security and our standard of living, but 
also can increase our standard of living together, men 
who have courage and understanding to tackle the 
overriding human problems of today. 

Our own colleague, Professor Emeritus Warren K. 
Lewis, ’05, of the Department of Chemical Engineer- 
ing, whose influence as a great teacher enriches us all, 
has pointed out in one of his eloquent statements 
about the obligations of the engineer that, in the early 
days of our country, the primary function of the engi- 
meer was to increase production, while today the en- 
gineer not only must do this but also must deal effec- 


tively with the human problems of industry which are 
currently its most important and difficult problems. 

I cite these qualities expected of the college gradu- 
ate, especially the graduates of an institution of this 
kind, not because you are unaware of them, but rather 
as an expression of our faith that you, as nearly as any 
group of college graduates, personify these qualities 
and have an opportunity to demonstrate them wher- 
ever you may be. For this reason, we who remain feel 
better about all the uncertainties and difficulties fac- 
ing you who are graduated today. Whether you serve 
your country in the military services or in civilian 
posts, whether you pursue your career in peace or in 
cold or hot war, we are confident that you will serve in 
the great tradition of this institution and in the man- 
ner of men competent and anxious to work for a higher 
standard of living together, for an uncompromising 
defense of our free society, and for a free and peaceful 
world. If we in the United States are to be successful in 
our uncompromising hostility to Communism, we 
must have these qualities of faith and commitment 
and idealism in our citizens. 


Needed: A New Perspective 


I once heard of a perfectly sane man who was seen 
standing on his head in front of a table on which there 
was a bowl of fruit. This man, who was an artist, ex- 
plained his novel position by saying that he had been 
looking at the bowl of fruit for so long from the same 
angle that he was no longer really seeing it. He was 
merely seeing what his mind had already accepted as 
being what a bowl of fruit looked like. So it is with 
your point of view about your career, or M.LT., or the 
world about you. What I have been trying to suggest is 
that all of us need to stand on our heads occasionally 
to get a different view. We can, if we so choose, take a 
limited view by making up our minds that we are liv- 
ing in a world that offers little opportunity for indi- 
vidual achievement. If we have that picture in our 
minds, we can easily go through life finding evidence 
to prove that we are right and justifying to ourselves a 
life of soured outlook and small achievement. Or, if 
we feel that life would have no meaning for us unless 
we set high goals and find opportunity to advance to- 
ward those goals, then this very attitude will help 
us create a world in which we will find the oppor- 
tunities we seek. 

One final comment on your point of view as M.I.T. 
graduates. Going through M.I.T. may be likened to 
climbing a mountain. You plod up the trail with head 
down, watching only the way underfoot. At long last 
you reach the tree line and then you pause and look 
outward, suddenly discovering that your world has 
changed, that its ravines, ridges, and contours begin to 
shape up, and the path ahead is apparently leading 
somewhere. 

And so today you reach the tree line of your career 
with a sweeping view spread out before you. If the 
peak is still obscured by clouds of uncertainty, you 
have reason to be sure that you can still scale it. We 
who have been your companions and guides up to this 
point send you along up the increasingly difficult trail, 
hope that the view will steadily widen, and bid you 
good climbing and Godspeed. 
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Commencement and 


Alumni Day, 1951 


were marked by lofty idealism as James R. Kil- 
lian, Jr., 26, President, reported on the explo- 
sive progress and development which have taken 
place at M.I.T. during the postwar period, and as the 
Honorable Harold R. Medina, Judge of U. S. District 
Court for Southern District of New York, delivered to 
the graduates an exceptionally inspiring commence- 
ment address on character building. But the tones of 
national uncertainty and indecisive leadership were 
also reflected in the year-end activities. In an effort 
to counteract inaccurate and misguided statements 
of overcrowding in the engineering profession, Karl 
T. Compton, chairman of the M.I.T. Corporation, 
President Killian, and Thomas K. Sherwood, ‘24, Dean 
of Engineering, on separate occasions called attention 
to the nation’s pressing need for technically trained 
personnel — a need which could well be described as 
hysterical. In outlining the merits of the Marshall 
Plan at the Alumni Day Banquet, Richard M. Bissell, 
Jr., Deputy Administrator of the Economic Coopera- 
tion Administration, could not refrain from calling 
attention to the frustration and the defensive position 
which characterize so many in the nation’s capital. 
This year the events at the end of the school year 
included several innovations. For the first time in 
many years, the traditional Class Day exercises in 
Walker Memorial were omitted. An attractive and 
highly successful feature, to the 2,000 persons who 
participated, was the informal buffet luncheon in Du 


Brees of commencement and Alumni Day, 1951, 







Officers of the Class of 1951 are (left to right): 
Edward E. Hucke, Third Marshal; Paul H. 
Grady, First Marshal; Arthur A. Wasserman, 
President; Stanley J. Marcewicz, Secretary; 
Marvin L. Baker, Second Marshal. 
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Pont Court for grad- 
uates, their families, 
and _ friends — imme- 
diately following the 
commencement exer- 
cises in Rockwell 
Cage. Alumni Day, 
1951, was without the 
symposium of infor- 
mative papers which were features of many past 
Alumni gatherings in Cambridge. Instead, Posdilont 
Killian presented his annual message on the “State 
of the Institute,” following the informal luncheon in 
Du Pont Court. This precedent made it possible for 
wives and friends to join M.I.T. Alumni in obtaining 
firsthand information regarding progress at the Insti- 
tute during the past school year. As a final innovation, 
at the Alumni Day Banquet Marshall B. Dalton, 15, 
general chairman of the Development Program, pre- 
sented the final report on the Committee on Financing 
Development, whose program exceeded by nearly 30 
per cent the $20,000,000 goal which had been set in 
1948 to fund the Institute’s independence. 





Godfrey L. Cabot, ’81, takes a 
bow at the Alumni Day lunch- 
eon in celebration of his 70th 
anniversary of graduation from 
“Boston Tech.” 


Senior Week Activities ... 

For the graduating class, Senior Week marked the 
activities during which those who had spent four 
years at the Institute would be able to gather together 
for the last time, as a complete group, to engage in 
lighthearted entertainment at the end of student ca- 





All M.I.T. Photos 





Representing the distaff side of this 
year’s graduates from Technology 
were (left to right): Margaret E. 
Irby, Rachel M. Goetchius, Eleanor 
L. Semple, Margaret T. Coleman, 
Priscilla M. Maurer, and Eva T. 
Browder, all of whom took part 
| in the baccalaureate procession. 








Left: Prior to commencement exercises, Judge Harold R. Medina enjoyed an informal chat with President Killian, Thomas K. 

Sherwood, ’24, Dean of Engineering, Karl T. Compton (back to camera), and George R. Harrison, Dean of Science. Right: Mem- 

bers of the Corporation in academic robes are (left to right): Walter Humphreys, '97, secretary of the Corporation; Pietro Bel- 

luschi, Dean of the School of Architecture and Planning; C. George Dandrow, ’22; Luis de Florez, ’11; Harold Bugbee, ’20; 

Vannevar Bush, ’16; Thomas D’A Brophy, ’16; A. Warren Norton, '21; Harry J. Carlson, ’92; Professor Emeritus William 
Emerson; and Godfrey L. Cabot, ’81. 





reers of successful accomplishment. The events of 
Senior Week began with the annual senior ball at the 
Hotel Statler on Friday, June 1, and continued until 
commencement on Friday, June 8. On Saturday, June 
2, the graduating class enjoyed its senior cruise in Bos- 
ton Harbor, which event was followed by an outing 
for the seniors and their lady guests at Crane’s Beach 
in Ipswich on June 3. Rockwell Cage was the scene 
of the senior banquet on Tuesday, June 5. 


Baccalaureate Service .. . 

When, in cap and gown, the graduates had been 
photographed on the steps of Building 10 in the 
bright, warm sunlight of Thursday, June 7, the mem- 
bers of the Class of 1951, led by class officers, 
marched down Memorial Drive to Walker Memorial 
to attend their baccalaureate service. The procession 
along Memorial Drive was led by Arthur A. Wasser- 
man of Brooklyn, N.Y., Class President; Stanley J. 
Marcewicz of Somerville, N.J., Class Secretary; Paul 
H. Grady of Watertown, Mass., First Marshal; Marvin 
L. Baker of Passaic, N.J., Second Marshal; and 
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Edward E. Hucke of Kansas City, Mo., Third Mar- 
shal. Following in close order, the feminine contin- 
gent in the procession included Margaret E. Irby, 
Rachel M. Goetchius, Eleanor L. Semple, Margaret 
T. Coleman, Priscilla M. Maurer, and Mrs. Felix E. 
(Eva T.) Browder. 

With Philip M. Richardson, ’26, at the organ, the 
Reverend Dana McLean Greeley, minister of the Ar- 
lington Street Church in Boston, led the call to 
worship, and President Killian gave the Scripture 
reading from I Corinthians 13:1-13. With members of 
their families and key figures in the Institute’s Fac- 
ulty and Administration, the Class of 1951 filled 
Walker Memorial to listen to an inspiring address by 
the Reverend Sidney Lovett, chaplain of Yale Uni- 
versity. His address, “Tradition and Progress,” ap- 
pears on page 479 in this issue of The Review. 


Commencement... 


Friday, June 8 — better known as commencement 
day, especially to the young persons taking part in it— 
beamed bright and clear as the Institute held its 85th 
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A new feature of commencement day was the informal buffet luncheon in Du Pont Court, attended by the graduates with their 
families and friends. Illustration at the left shows a group entering the tented dining area. At the right, Dr. Compton makes a 
few informal remarks to friends of the graduates. 
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Seated at the head table at the President’s Luncheon, for members of the 50-year Class and honored guests, were (left to right): 
Godfrey L. Cabot, ’81; Mrs. Theodore H. Taft; Professor Herbert B. Dwiht, staff; Mrs. Vannevar Bush; Mrs. Harold R. Me- 
dina; Philip W. Moore, ’01; President Killian; Mrs. Philip W. Moore; Judge Harold R. Medina; Karl T. Compton, standing and 
speaking with Vannevar Bush, ’16; Mrs James R. Killian; Mrs. Herbert B. Dwight; ar:1 Theodore H. Taft, 01 (at end of table). 
Right: A smaller group at the same luncheon included, in clockwise order, Mrs. John A. Lunn; Mrs. Julius A. Stratton; Julius A. 
Stratton, ’23; Charles A. Record, ’01; Mrs. Albert W. Higgins; and Albert W. Higgins, ’01, addressing A. Warren Norton, ’21. 


commencement exercises. For members of the M.I.T. 
Corporation who attended breakfast at Dr. Compton's 
residence at 100 Memorial Drive, Cambridge, 
events of the day began at the early hour of 8:00 a.m. 
Two hours later, the Cambridge Armory, opposite the 
main M.I.T. buildings on Massachusetts Avenue, was 
the scene of robing for all who took part in the com- 
mencement procession. 

Led by John A. Lunn, ’17, President of the Alumni 
Association, the academic procession left the Cam- 
bridge Armory and entered nearby Rockwell Cage at 
10:30 a.m. with guests of honor, members of the 
M.I.T. Corporation, members of the Class of 1901, of- 
ficers of the Class of 1926, Faculty members, and last, 
but most important, the 1,178 graduates who were to 
receive 1,211 degrees and 274 reserve commissions in 
the United States Army and Air Force. 

Ceremonies were opened with the singing of the 
“Star Spangled Banner,” with Harry U. Camp, ’18, at 
the organ; then followed the invocation, given by the 
Reverend Dwight C. Smith, pastor of the Mount Ver- 
non Church of Boston. 


The inspiring commencement address to the gradu- 
ates was delivered in a direct, forthright, human man- 
ner by the Honorable Harold R. Medina, Judge of 
United States District Court for Southern District of 
New York, who, three days later, was appointed by 
President Truman to succeed Learned Hand on the 
United States Court of Appeals for the Second Cir- 
cuit. Judge Medina’s address, studded with personal 
anecdotes, appears on page 476 of this issue of The 
Review under the title “Character Building — The Job 
of a Lifetime.” His‘remarkable patience and fastidi- 
ous objectiveness in the trial of Communist agents 
(covering a period of nine months) assured Judge 
Medina of a sympathetic and friendly audience. But 
it was the warm personality and simple directness of 
a man of outstanding character that caused his audi- 
ence of 5,000 persons to acclaim the address by rising 
to their feet at its conclusion. 

Major Lyman R. Blake, Associate Professor of Air 
Science and Tactics, administered the oath of office 
to 55 members of the Officers’ Reserve Corps and to 
another 119 members of the Air Force Reserve. Karl 





School and class loyalty is reflected by Carole A. Clarke, secretary of the Class of 1921, whose automobile license plate is shown 
at the left. Center illustration shows a group of Alumni picking up their advance registration tickets. On the right is the 1951 
stein, designed, as usual, by Henry B. Kane, ’24. 
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At the 60-year Class 
table for the Alumni Day 
luncheon were, in reading order: 
(standing) Edward Earl, ’91; John L. 
Damon, ’91; Arthur W. Pierce, ’91; Carl 
H. Bunker, ’91; Frank W. Howard, ’91; and Harry 
H. Young; ’91; (seated) Alan A. Claflin, ’94; Charles J. 
David, ’00; Robert M. Derby, 01; Edwin B. Bartlett, ’06; 
and Samuel S. Dearborn, ’84. 


T. Compton, chairman of the M.I.T. Corporation, 
made the presentation of ee and Major General 
James P. Hodges, Commanding General of the First 
Air Force, made the presentation of the commissions 
to R.O.T.C. students. 

The Review is proud to print, on page 481 of this 
issue, President Killian’s tarewell address to the 
graduates of 1951. 

The 1,178 candidates for degrees represented the 
second largest class ever to graduate from the Insti- 
tute, being exceeded only by the Class of 1950 in 
which 1,225 candidates received degrees. At this 
years exercises, the candidates received a total of 
1,211 degrees, since 29 received both the S.B. and the 
S.M. degrees and four received two S.B. degrees. Doc- 
torates went to 82 persons; of whom 43 received the 
Ph.D. and 39 took Sc.D. degrees. Advanced engineer- 
ing degrees went to 53, and a total of 253 master’s de- 
grees were awarded. Bachelor’s degrees totaling 823 
were also presented, 

Thirteen young women, the largest number — 
uated for several years, were among the candidates 


for degrees. Mrs. Felix (Violet B.) Haas of Cambridge 
and Emily L. Wick of Youngstown, Ohio, received 
Ph.D. degrees; their fields were mathematics and or- 
ganic chemistry, respectively. Beverly J. Beane of 
Fitchburg, Mass., Anne A. Gillis of Boston, and Marion 


Below: In clockwise order, from 

* end of table, are: D. Leighton Ord- 
way, Albert W. Higgins, Mrs. Hig- 

gins, Edwin F. Church, Jr., Wil. 

6C liam E. Farnham, Edward Seaver, 
cia? Willard W. Dow, W. Cornell Ap- 
, pleton, Mrs. Nutter, Alfred DeW. 
Nutter, and Norman A. Dubois— 
all members of the Class of ’01 at 
the Alumni Day luncheon. 












E. Ford of Littleton, Mass., received master’s degrees 
in aeronautical engineering, chemistry, and city plan- 
ning, respectively. Bachelor’s degrees were conferred 
upon Anne C. Bickford of Cambridge, Eleanor L. 
Semple of Rumford, R.I., Rachel M. Goetchius of 
Quincy, Mass., Priscilla M. Maurer of Margaretville, 
N.Y., Mrs. Felix E. (Eva T.) Browder of Brookline, 
Mass., Margaret T. Coleman of Cambridge, Mar- 
garet E. Irby of Ponca City, Okla., and Maria-Luise R. 
Azzarone of Forest Hills, N.Y. 


Commencement Day Luncheon . . . 

Following these heart-warming exercises, a com- 
mencement luncheon in Du Pont Court for seniors 
and their guests marked a pleasant and most welcome 
innovation in this year’s events. A buffet luncheon was 
served to approximately 2,000 members of the gradu- 
ating class and their families in the first affair of this 
kind which provided graduates their last opportunity 
to say farewell before oe on careers in science, 
engineering, architecture, administration, public 
health, or perhaps in academic halls. At the conclusion 
of the luncheon, Mr. Wasserman and Dr. Compton 
(forsaking his official role this year for that of proud 
parent of an M.I.T. graduate) addressed the gradu- 
ates and their friends. Shortly thereafter, scores of 
cameras clicked in the Great Court to catch many of 





_. eee Saree ro Setanta... 





Left: At the head table at the Alumni Day luncheon were (left to right): Paul M. Chalmers, Assistant Director of Admissions; 

Robert M. Briber, President of the Class of 1952; Mrs. John M. Nalle; Theodore H. Taft, ’01; Mrs. Paul M. Chalmers; and 

Georges F. Doriot. Right: Mrs. John A. Lunn; Philip W. Moore, 01; Mrs. Harold H. Burton; Karl T. Compton; Mrs, Albert 
Chambon; and John A. Lunn, ’17. 
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the fresh crop of M.I.T. Alumni in cap and gown and 
armed with documentary evidence attesting to their 
professional competence. Omitted this year were the 
traditional Class Day ceremonies of accepting the 
graduating class into the Alumni Association of M.L.T. 
— with the passing of the beaver ring to the officers 
of the new Senior Class. But no one could doubt that 
the new graduates were as loyal in their seer of 
their alma mater as any of their forerunners whose de- 
parture from M.I.T. has been customarily and offi- 
cially marked by Class Day exercises. 

As the graduates and their families partook of 
luncheon in Du Pont Court, President Killian was host 
at the luncheon for the guests of honor and the 50- 
Year Class, which was held in the Everett Moore 
Baker House. Long in tradition is the practice of pay- 
ing special recognition to members of the 50-year 
Class, whose numerous years of achievements and po- 
sitions in life may well be pointed out to the graduates 
as matters to emulate. As a group, this Class indeed 
represents the “Elder Statesmen” of past generations 
of college graduates. But the 50-year Class was 
counted as merely a happy, pleasant group of young 
people to Godfrey L. Cabot, ’81, a member of the 
M.L.T. Corporation celebrating the 70th anniversary 
of his graduation from M.1.T. Dr. Cabot is also a 
member of the Alumni Council, and at those meet- 
ings, which he nearly always attends, his sharp wit 
and keen observation have not often been outmatched 
by others who are decades his junior. 

As final conclusion to the events of commencement 
day, President and Mrs. Killian — with Dr. and Mrs. 
Compton, and Mr. and Mrs. Lunn in the receiving 
line — held a reception for seniors and their guests in 
Walker Memorial. Each of the Institute’s courses had 
its “recruiting station” at one of the stately columns in 
Morss Hall where professional, or family, talk could 
be centered around course activities. The program 
called for dancing, and an excellent orchestra was on 
hand. But so well attended was the reception that 
sparse space of Walker’s smooth floors remained avail- 
able for that scheduled activity. 


Honorary Secretaries Meet .. . 


At 4:30 p.m. on Sunday, June 10, some 200 Honor- 
ary Secretaries and members of the Institute’s family 
held their annual meeting and dinner at the Braeburn 
Country Club in Newton. Throughout the years, since 
the Institute has had an able corps of mature Alumni 








The Honorable Harold UH. 
Burton, son of Dean Burton, 
President Killian, and Mrs. Har- 
old H. Burton at dedication 
exercises naming the new dor- 
mitory for the late Alfred E. Burton (shown in the oval 
inset) who served as the first dean of students between 
1902 and 1922. 


verving to interview applicants for admission, the din- 
ner meetings of the Honorary Secretaries have be- 
come an increasingly important part of the events as- 
sociated with commencement and Alumni Day. As in 
the past, this year the meeting was characterized by 
hard work, good fellowship, and pleasant sociability. 

As chairman of the meeting, Julius A. Stratton, ’23, 
Provost of the Institute, gave advance notice of sev- 
eral new posts which have been created at M.I.T. He 
recalled tne appointment of Walter H. Gale, ’23, as 
Institute Secretary (Technology Review for June, 
page 410); announced the appointment of Ralph T. 
Jope, ’28, to head the permanent Development Office; 
and reported that Thomas P. Pitré, Dean of Fresh- 
men, had accepted additional responsibilities and 
would fill a new post as director of student aid. Both 
of these appointments are recorded in the Institute 
Gazette section of this issue. 

B. Alden Thresher, ’20, Director of Admissions, was 
invited to address the Honorary Secretaries on prob- 
lems which the Institute is encountering in recruiting 
new students. Professor Thresher opened the discus- 
sion by explaining why M.I.T. has the problem of 
recruiting students, when the Institute has limited en- 
rollment, by pointing out that the objective of the 
Admissions Office is not primarily to obtain more stu- 





Also at the Alumni Day Luncheon, left to right across both illustrations, were: Albert Chambon, Consul General of France; Mrs. 

Karl T. Compton; Justice Harold H, Burton; Mrs. James R. Killian, Jr.; Alfred T. Glassett,’20; Mrs. Philip W. Moore; Godfrey 

L. Cabot, ’81; Mrs. Felix A. Burton; Julius A. Stratton, ’23; Mrs. Georges F. Doriot; Mrs. Theodore H. Taft; and John M. Nalle, 
°20, chairman of the Alumni Day luncheon. 


JULY, 1951 











dents, but to improve the caliber of freshmen enter- 
ing M.I.T. Professor Thresher reviewed the program 
which the Admissions Office is following to reach this 
objective, with competition from other colleges. In- 
creased travel in which members of that office have 
engaged, made it possible for M.I.T. personnel to visit 
some 400 high and preparatory schools last year in 
making personal contact with 2,600 students. In- 
creased awards to freshmen who merit scholarships 
are now making it possible for some students to at- 
tend M.I.T. who might otherwise be prevented from 
so doing by reason of the high cost. But most of Pro- 
fessor Thresher’s talk centered about a tentative pro- 
posal to supplement the very effective and valuable 
work which the Honorary Secretaries are carrying out, 
and he invited full discussion on this point. 

In the last year, the Admissions Office has given 
consideration to augmenting the 275 Honorary Sec- 
retaries by enlisting the aid of a select group of 





An informal reception was held at the president’s house and 
garden on the afternoon of Alumni Day. 


Alumni who would be willing and able to interview 
high and preparatory school students desiring to 
study at M.I.T. Adequate contact with such students 
is now possible in the large metropolitan areas, but it 
is felt desirable to develop better contact with the In- 
stitute in small towns and rural areas. The Honorary 
Secretaries can play a major and exceedingly impor- 
tant role in training entrance counselors whose selec- 
tion could be greatly facilitated by co-operation from 
M.I.T. Alumni Clubs throughout the country, since 
M.L.T. club members have knowledge of local alumni 
personnel and educational conditions. Honorary Sec- 
retaries from various parts of the country entered into 
a full discussion of this proposal. 

Following dinner, President Killian called upon sev- 
eral Honorary Secretaries, especially those from dis- 
tant points, to say a few words; and Dr. Compton 


Members of Dean Burton’s family were among the honored 
guests at the Alumni-Day luncheon. In clockwise order, be- 
ginning at opening at near corner of table, were: Michael 
Demetrios; Hans Peterson; William Braillard; A. B. Deme- 
trios; Mrs. F. B. Braillard; A. R. Burton; Mrs. George Deme- 
trios; Dana L. Farnsworth, Acting Dean of Students; George 
Demetrios; Mrs. Farnsworth (partly hidden); Frederick G. 


Fassett, Jr., director of publications; Mrs. George R. Har- 

rison; Mrs. A. R. Burton; Mrs. Fassett; Ellen Fassett; and 

George R. Harrison, Dean of Science and newly elected Hon- 
orary Member of the Alumni Association. 
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spoke on the need, particularly during the present na- 
tional emergency, to increase the supply of scientists 
and engineers. He pointed out that the need for tech- 
nically trained personnel was almost hysterical in cer- 
tain felds, and that the normal postwar demand for 
engineers was likely to be several times the number 
which would be graduated during the next three or 
four years. The importance of counteracting the De- 
partment of Labor's erroneous estimate of overcrowd- 
ing in the technical professions was emphasized. 


Alumni Day—June 11... 

Topcoats were in order on Alumni Day, Monday, 
June 11, when more than 1,000 Alumni returned to 
M.I.T. to take part in departmental forums and re- 
unions, to listen to the dedication of the Alfred E. Bur- 
ton House, to partake of the informal buffet luncheon 
in Du Pont Court at which President Killian pre- 
sented his “State of the Institute” address, to attend a 
reception at the President’s House, and finally to con- 
clude the day’s events at the Copley Plaza Hotel in 
Boston for the popular Stein-on-the-Table Banquet. 

Long tables in the lobby of Building 7, efficiently 
manned by personnel from the Alumni Office, facili- 
tated registration for the newcomers and those who 
had registered in advance. Between 10:30 a.m. and 
noontime, departmental reunions and forums were 
held by 14 of the Institute’s 20 courses, and these pro- 
vided opportunity to renew acquaintances and to 
learn of recent progress in the departments. 


Dedication of the Burton House .. . 


Last year the Institute acquired title to the River- 
side Apartment Hotel on Memorial Drive, about three 
blocks west of Massachusetts Avenue. This five-story 
structure has been completely remodeled and serves 
as the newest and largest of the Institute’s dormitories. 
In simple and effective ceremonies which took place 
at 11:30 a.m., this new dormitory was duittcotel and 
renamed the Burton House, “in honor of Alfred Edgar 
Burton, professor of topographical engineering, 1882 
to 1922, and first dean of the Institute, 1902-1922, 
founder of student government and the dormitory 
system, a man beloved by every student and alumnus 
during his years at the Massachusetts Institute of 
Technology.” Participants in the dedication ceremo- 
nies, which were attended by members of Dean Bur- 
ton’s family, were President Killian, Dr. Dana L. 
Farnsworth, Acting Dean of Students, and Nicholas 
Melissas, ‘52, chairman of the Dormitory Committee. 
The Honorable Harold H. Burton, Associate Justice of 
the Supreme Court, and son of Dean Burton, received 
from President Killian a diptych containing the in- 
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Honored guests at the Stein-on-the-Table Banquet included (left to right, across both panels): Allen Latham, Jr., ’30; H. E. 


ke 


Lobdell, ’17; Rudolf F. Haffenreffer, ’95; Marshall B. Dalton, ’15, recently elected Honorary Member of the Alumni Council; 
Albert W. Higgins, 01; James R. Killian, Jr., °26; Karl T. Compton; Richard M. Bissell, Jr.; David A. Shepard, ’26; Philip W. 
Moore, ’01; and Alfred T. Glassett, ’20. 


scription quoted above, which also appears on a 
bronze tablet in the entrance of Burton House. 


Luncheon... 

At 12:30 p.m., Alumni congregated in Du Pont 
Court for the buffet luncheon, protected against cool 
winds and the threat of rain by tents and canvas side 
walls. Since Alumni Day, 1935, when the Institute 
embarked upon its annual Alumni Day reunions, these 
informal luncheons (inaugurated in 1936) have been 
an important and delightful part of the day’s events. 
Again this year, as during the past 16, former class- 
mates could get together for an informal gathering; 
they could reminisce about their days at the Institute, 
or concern themselves with the futures of their sons, 
or daughters, who had taken part in the commence- 
ment exercises a few days before. They could, and 
some did, take pains to call on a favorite professor to 
show that the intellectual guidance of a former day 
was not without recognition and present-day appre- 
ciation. The younger classes could look forward to 
future success in professional and family life, and 
members of older classes could con- 
template their thinning ranks with 


guided the activities of the high spheres in which they 
work. He has also played an outstanding role, in the past 
years, in the forging of those ties of friendship that bring 
nations into close harmony of spirit. The French Govern- 
ment in honoring him recalls also the eminent services 
that he rendered in the defense of its country during the 
first world war. Finally, France wishes to honor Dr. 
Compton who, as a great American scientist and leader, 
has been a most distinguished benefactor of the human 
cause. 


Dr. Compton’s response, first in French and then in 
English, expressed his happiness in receiving the dis- 
tinction and acknowledged the debt which this 
country owes to French education. He recalled that 
the concepts in technical education which led to the 
creation of M.I.T. could be traced back 150 years to 
the establishment of Ecole Polytechnique in Paris. 

President Killian established a new precedent by 
delivering his “State of the Institute” address as a 
conclusion to the outdoor events of the informal 
luncheon. In years past, this important presidential 
message has been delivered at the Stein-on-the-Table 











the satisfaction of having lived their 
years in accomplishment. 

The outdoor addresses which fol- 
lowed the luncheon were an innova- 
tion this year. Presiding at this new 
event was Mr. Lunn, 1950-1951 
President of the Alumni Association, 
who introduced Alfred T. Glassett, 
20, President-elect of the Alumni As- 
sociation, and other distinguished 

uests. 

Albert Chambon, Consul General 
of France, honored Dr. Compton by 
conferring upon him the distinction 
of Officer of the Legion of Honor. In 
making the presentation, Monsieur 
Chambon said: 

In a world where misunderstandings 
are many, he [Dr. Compton] has done 
much to create an atmosphere of mutual 
comprehension. He has sponsored the 
exchanges between our two countries of 
technicians and scientists. He has not 
only created this common front of 
scholars but carefully and competently 


JULY, 1951 


Tables for the 25- and 50-year classes were well attended at the Alumni Day Ban- 
quet, At one Class of ’26 table were (named in clockwise order, beginning at left 
foreground): George W. Wardner, Dominico Sicari DeAmicis, Martin J. Bergen, 
Edward N. Roberts, William W. Donnell, Robert T. Dawes, Charles S. Draper, Al- 
fred H. Dolben, William F. Rivers, George Warren Smith, and Chenery Salmon, 
all of the Class of 1926. For the 50-year table, in the same order, were Ralph C. 

Robinson (back to camera), George V. Sammet, D. Leighton Ordway, 
John Boyle, Jr., L. Herbert Bigelow, 
Theodore H. Taft, Anna B. Gallup, 
Grace Macleod, Norman A. Du- 
Bois, and Edwin F, Church, all of 
the Class of ’01. 
















Of several tables occupied by the Class of 
1936, this one included (in clockwise order, 
from opening at center foreground): Edward 
S. Halfman, Martin A. Gilman, Richard K. 
Koegler, Lawrence G. Peterson, Ariel A. 
Thomas, Mrs. George E. (Alice Hunter) Kim- 
ball, Edward B. Rowe, Jr., Richard Halloran, 
Roman I. Ulans, and Gerard Chapman. 


Banquet where attendance was neces- 
sarily restricted to M.I.T. Alumni because 
of limitations of banquet facilities in Boston. 


State of the Institute... 


Some of the items on which President Killian re- 
ported have already been mentioned in the pages of 
The Review. For this reason the following condensa- 
tion of his address is edited to emphasize those topics 
which have not been previously treated in these 
pages, or which, for one reason or another, might 
well be re-emphasized. Said Dr. Killian: 


In making my annual report on the state of the Insti- 
tute, I am confronted with two problems. The first is a 
problem of selection, because so much has happened at 
the Institute that it is impossible in a limited time to give 
you an exhaustive report. The second — is what 
kind of reference point or landmark to take in order to in- 
dicate that the ship is moving in the right direction. Per- 
haps both of these problems can be solved by drawing 
some quantitative comparisons of the M.I.T. of 1951 with 
the M.I.T. at the end of World War II. What has hap- 
pened to our institution in the period of reconversion, re- 
construction, and cold war in which we have been living 
since 1946? 

Quantitative comparisons show clearly that we wit- 
nessed a great surge of energy and change at the Insti- 
tute. Take, for example, our physical facilities. Since the 
end of the war we have constructed, or started the con- 
struction of, over 1,000,000 square feet of space — an in- 
crease in the size of our plant of a 50 per 
cent. New living and recreational facilities for our stu- 
dents include: Westgate and Westgate West for married 
students; and Baker House and Burton House, two dormi- 
tories which have supplied accommodations for nearly 
1,000 additional students to our housing system. We 


Faculty and staff members who attended the Stein-on-the- 

Table Banquet (beginning with foreground opening, and in 

clockwise order) included: Frederick Hartwell, James W. F. 

MacDonald, Horace S. Ford, Delbert H. Rhind, Dana L. 

Farnsworth, Gordon S. Brown, ’31, Thomas P. Pitré, Richard 
F. Koch, Albert W. Bridges, and Frank M. Baldwin. 
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have built the Rockwell Cage, the greatest single addi- 
tion to our athletic facilities in the history of the Institute, 
and we have made available an additional three acres of 
playing space. 

To our educational and research facilities we have 
made many notable additions, of which the largest, and 
in many ways the most significant, has been the Charles 
Hayden Memorial Library, which is serving so effectively 
our program in general education. In addition there has 
been the construction of the Gas Turbine Laboratory, the 
Hydrodynamics Laboratory, which was dedicated on 
June 4, the Supersonic Wind Tunnel, and the Alfred P. 
Sloan Building. The Sloan Building will fill many impor- 
tant needs for the Institute in addition to being the center 
for the School of Industrial Management. It will house, 
for example, a Faculty Club, a really adequate and at- 
tractive center for our staff. The adaptation of the top 
floor of the Sloan Building and of the penthouse will be 
carried out this summer and early fall, and it is our hope 
that our Faculty Club will be available for use by late fall. 
In addition to the Sloan Building, we have during the 
past year started the construction of the Metal Processing 
Laboratory, made possible by a gift of $1,000,000 from 
Alfred P. Sloan, Jr., 95, and the John Thompson Dorrance 
Laboratory for Biology and Food Technology, made pos- 
sible by the gift of $1,000,000 from the Campbell Soup 
Company. It is our + that both of these laboratories 
will become available during the coming academic year. 

To the structures which I have mentioned should be 
added the new 12,000,000-volt electrostatic generator, 
now being constructed; the Barta Building, several blocks 
up Massachusetts Avenue which houses a great new com- 
puting machine; the Lexington Field Station; and the 
Whittemore Buildings, just to the north of our present 
campus, which will be used for sponsored research. Still 
other pieces of property have been acquired by the Insti- 
tute as investment properties, including the R. H. White 
Building located on Memorial Drive at the end of Boston 
University Bridge, and the Tech Block on Massachusetts 
Avenue across from our main buildings. 

The increase in physical plant in this postwar period 
has been reflected, of course, in the value of our plant and 
equipment. As we went into World War II, this value to- 
taled about $16,750,000. It now stands at $28,000,000. In 
the last normal year before the war the Institute’s operat- 
ing budget was about $3,750,000. In the year just coming 
to a close, this budget will exceed $23,000,000. Over this 
same period the Institute’s total invested funds will have 
grown from $36,000,000 to $54,000,000; its academic 
staff from 681 to 1,300; and its student body from 3,100 
to 5,100. 

Such are some of the comparisons which show the al- 
most explosive growth and development of the Institute 
since the war. Such comparisons, however, are impor- 
tant only in the degree in which they suggest what has 


(Continued on page 506) 
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Recent administrative appointments at the Institute give to Thomas P. Pitré, Dean of Freshmen (left), new responsibilities 

as director of student aid; to Professor Nathaniel H. Frank, ’23 (center), the post of acting head of the Department of Physics; 

and to Professor John C. Slater (right), the distinction of being the first Institute Professor in a newly created post which provides 
unusual freedom for study and research at the Institute, unhampered by departmental boundaries. 


Institute Professorship 


of Physics at Technology, John C. Slater has been 

appointed to the newly created post of Institute 
Professor, President Killian announced shortly after 
Alumni Day. 

Professor Slater, who had indicated a desire to be 
freed from administrative responsibilities in order 
that he might concentrate more intensively on re- 
search and teaching, will continue to be attached to 
the Department of Physics, but will be free as an In- 
stitute Professor to work throughout Technology un- 
hampered by departmental boundaries. His primary 
concern in the immediate future will be with matter 
in the solid state, a field in which he has for many 
years been an outstanding authority; and he will be 
active in the co-ordination of investigations through- 
out the Institute having to do with the structure of 
matter. 

To facilitate his entry into his new responsibilities, 
Professor Slater has been granted a leave of absence 
for the coming year to carry on research at Brook- 
haven National Laboratory on Long Island, of which 
M.L.T. is one of the sponsoring institutions. 

Professor Nathaniel H. Frank, ’23, has been ap- 
pointed acting head of the Department of Physics, to 
serve until Professor Slater’s successor has been se- 
lected. Professor Frank has had a distinguished teach- 
ing and research career in the Radiation Laboratory 
at the Institute. He is coauthor, with Professor Slater, 
of Introduction to Theoretical Physics and has also 
written two introductory volumes on college physics. 


F or more than 20 years Head of the Department 
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Director of Student Aid 


HOMAS P. Pitre, Dean of Freshmen at the Insti- 
tute, has been appointed to the new administra- 
tive post of director of student aid, as announced by 
President Killian. While continuing to serve as dean 
of freshmen, in his new post Dean Pitré will also be 
chairman of the Faculty Committee on Student Aid. 
In making the announcement, President Killian 
said that the general objective of the director of stu- 
dent aid and his organization will be to formulate and 
recommend policy governing the Institute’s student- 
aid and student employment program, and to co- 
ordinate and direct the management and awarding 
of scholarships and loans. 

The new plan is expected to provide individual, 
tailor-made aid to students, some of whom would 
benefit most from part-time employment, and others 
from a combination of a job and a loan. Scholarship 
aid available to qualified students might also be 
supplemented by loans or part-time student employ- 
ment to those requiring all three types of assistance, 
including scholarship aid. It will be within the discre- 
tion of the director to effect combinations of the 
various forms of student aid best calculated to serve 
the interests of the individual student. 

Mr. Pitré has been a member of the Institute’s 
staff since 1920. Born in 1898 in Waterbury, Conn., he 
received his early education in the public schools of 
Seymour, Conn. He was graduated cum laude from 
Amherst College in 1919 with the degree of bachelor 
of arts. Before coming to M.I.T. he served for a year 
as an instructor at Phillips Andover Academy. 





Jope Heads Development Office 


A the Alumni Day Banquet on June 11, Ralph T. Jope, ’28, was 
named by President Killian to the post of director of the M.LT. 
Development Program Office. This office, which served as headquar- 
ters for the M.I.T. Committee on Financing Development during its 
recent $20,000,000 drive, is now established on a permanent basis. 

Mr. Jope, who acted as assistant to the general chairman, Marshall 
B. Dalton, ’15, during the intensive phase of the fund-raising activi- 
ties of the past two years, will have direct responsibility for the In- 
stitute’s long-range development program. The basic objectives of 
this continuing development program are to increase the Institute's 
capital resources and to insure adequate annual funds to support cur- 
rent operations in the fields of education and research. This broad 
program of developing the financial resources of the Institute will 
involve the combined efforts of its Administration, Alumni, and Cor- 
poration. As director of the Development Office, Mr. Jope will be 
responsible for the tactical planning and co-ordination of the fund- 
raising activities of these various groups, and for the implementation 
of basic policies established by them. 

Mr. Jope was graduated from M.I.T. in 1928 and is business man- 
ager of The Technology Review, a post which he will continue to hold 
He is a former treasurer of the M.I.T. Alumni Association, and from 
1934 until 1947 he was a member of the Advisory Council on Athletics 
at Technology. 





M.LT. Photo 
Ralph T. Jope, °28 


. will continue to serve The Technology 
Review as its able business manager in 
addition to his new duties as director of 

the Development Office. 





Edward L. Moreland: 1885-1951 


—— L. Morexanp, ’07, retired Executive Vice-president of the 
Institute, died suddenly at his summer home in West Falmouth, 
Mass., on June 17, at the age of 65. 

Dr. Moreland was a native of Lexington, Va., and was educated at 
Johns Hopkins University and M.LT. In addition to his association with 
the Institute, he was for many years a member of the engineering firm 
of Jackson and Moreland. During the years of his devoted service to the 
Institute from 1935, when he became head of the Department of Elec- 
trical Engineering, until his retirement as executive vice-president of 
the Institute in 1950, Dr. Moreland’s wide experience in engineering 
and his characteristic thoroughness and well-considered judgment were 
of enormous value to Technology in almost every phase of its adminis- 
tration. Having served as head of the Department of Electrical Engi- 
neering from 1935 to 1938, Dr. Moreland was then appointed dean of 
engineering and held that post until his appointment as executive vice- 
president in 1946. 

In addition to many important wartime activities, he served from 
1942 to 1945 as executive officer of the National Defense Research Com- 
mittee in the Office of Scientific Research and Development. During this 
period he was a consultant to the secretary of war and was assigned to 
the South Pacific theater as chief of the Scientific and Technical Ad- tall. 
visory Committee. After the surrender of Japan he was head of the ar distinguished Alumnus who served the 
Scientific Intelligence Survey sent to Japan to study the Japanese or- tM 4% need of ie Dupetmat of 

: gence y Jap , y Jap Electrical Engineering, dean of engineering, 
ganization for scientific war research. On this mission he was accom- and executive vice-president. 





M.I.T. Photo 
Edward L. Moreland, °07 
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panied by Dr. Compton. For his services he was 
awarded the Medal of Freedom and this was fol- 
lowed by the Medal for Merit, which was bestowed 
by President Truman in 1948, During World War I 
he served as a captain and later as a major of engi- 
neers in the American Expeditionary Force; and, fol- 
lowing the Armistice, he was appointed head of a 
mission to determine German indemnity for war dam- 
age in Belgium. 

Dr. Moreland was active in Alumni affairs, having 
served as president of the Alumni Association for the 
year 1935-1936. 





Council Business 


ete for its 283rd meeting on May 28, the Alumni 
Council devoted a substantial portion of its delib- 
erations to end-of-the-year business activities. Presid- 
ing at the meeting, held in the Graduate House, was 
John A. Lunn, ’17, President of the Alumni Associa- 
tion, who announced the results of the spring election 
of the Alumni Association (see The Review for June, 
page 411) and introduced the Alumni officers for the 
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coming year, as well as two honorary members and 
nine past presidents of the Association. 

Visits to 14 Technology clubs, as far away as Roch- 
ester, N.Y., and Pittsburgh, Pa., by 16 Brats, Sie of the 
Council and M.LT. staff, were reported as having 
been made during May. In an afternoon meeting on 
May 28, the Executive Committee nominated person- 
nel for various committees, and the slate was formally 
approved by a vote of the Council. President Lunn 
also announced that Marshall B. Dalton, ’15, had been 
elected the fifth honorary member of the Alumni 
Council, although Mr. Dalton found it impossible to 
attend the Council meeting to witness the whole- 
hearted enthusiasm elicited by this report. 

Bringing the monthly message from the M.1I.T. Ad- 
ministration was President Killian, who announced to 
members of the Council the recent appointments of 
Walter H. Gale, ’29, as Secretary of M.I.T., Ralph T. 
Jope, ‘28, as head of the permanent Development 
Office, and of Frederick G. Fassett, Jr., as director of 
publications at the Institute, all of which appoint- 
ments are recorded in the June issue or this month’s 
issue of The Review. President Killian also introduced 
Professor Gale who spoke briefly of the work which 
he envisions for his new post. 

Upon introduction by President Lunn, Professor 
Rolf Eliassen, ’32, of the Department of Civil and Sani- 
tary Engineering, spoke of the extensive research 
project now being conducted for the Atomic Energy 
Commission in the Institute’s William Thompson 
Sedgwick Laboratories of Sanitary Science. This proj- 
ect involves the removal of radioisotopes from water 
by procedures within the realm of possibility of mu- 
nicipal and industrial water supplies. Professor Elias- 
sen also discussed the various sources of radioactive 
contamination, the nature of the contamination, and 
the problem it may create in water supplies. It is com- 
mon for the waterworks engineer to remove 250 of the 
300 parts per million of undesirable substances in 
water. However, with radioactive contaminants, low 
orders of magnitude never before encountered are 
involved. The recommended permissible level of 
radioiodine, for example, is less than 3 X 10-*° part 
per million. In the new addition to the sanitary en- 
gineering laboratories at M.I.T., some of the answers 
are being provided for questions regarding the re- 
moval of hazardous contaminations of radioactivity 
from water supplies. 


Humanities Scholarships for Engineers 


HE creation of the new School of Humanities and 
Social Studies at M.I.T. has stimulated the estab- 
lishment of scholarships, valued at $500 each, to be 
awarded to two seniors whose records indicate ex- 
ceptional promise. The scholarships were established 
this year by Harry A. Kuljian, "19, prominent Phila- 
delphia engineer and head of an internationally-known 
engineering firm. The purpose of the scholarships is 
to assist the recipients to broaden their education in 
the field of the humanities and social studies, in order 
that they may gain a better understanding of human 
relations in applying their technical training. 
The first awards of the Harry A. Kuljian Prize 
Scholarships for seniors are to be made to William P. 
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Arthur C, Compton, 
*51 (in robe), had 
the unusual distinc- 
tion of receiving his 
bachelor’s degree 
from his _ father, 
Karl T. Compton, 
chairman of the 
M.I.T. Corporation. 
Seated are Mrs. Karl 
T. Compton and Mrs. 
Arthur C. Compton. 


M.1.T. Photo 





Chandler, ’52, a junior in the Department of Chemi- 
cal Engineering, son of Mr. and Mrs. James K. Chan- 
dler of Cleveland, Ohio, arid to Herbert M. Teager, 
‘52, a junior in the Department of Electrical Engi- 
neering, son of Mr. and Mrs. Stephen R. Teager of 
Brooklyn, N.Y. 

In announcing the scholarships, Mr. Kuljian said: 
“The establishment of the School of Humanities and 
Social Studies marks a great forward step, and a much 
needed one, in the training of our engineers. The 
opening up of vast new y ap tanovete all over the 
world makes it essential for the American engineer to 
have a general education in world affairs, traditions, 
economics, and human relations. Otherwise he cannot 
cope with many of the problems he must solve in other 
countries — problems which go beyond purely tech- 
nical matters. . .. The scholarships . . . are intended to 
help promising engineering students to round out 
their training along these lines.” 

The tradition of American opportunity is vividly 
borne out in Mr. Kuljian’s career. He arrived in Amer- 
ica as an Armenian immigrant, and worked his way 
through schools until he had completed his profes- 
sional training at Technology. After many years of 
diversified. engineering experience, Mr. Kuljian estab- 
lished his own firm in 1930, and his organization has 
designed and constructed many large projects. 


Death Takes Mrs. Maclaurin 


M* Ricuarp C. MACLAURIN, widow of President 
Maclaurin, with whom she shared profound de- 
votion to the Institute and unstinting endeavor in its 
behalf, died on May 31 at Phillips House, Boston. Fu- 
neral services were held in King’s Chapel on June 4. 








Orowan Made Westinghouse Professor 


T HE appointment of Professor Egon Orowan as 
George Westinghouse Professor of Mechanical 
Engineering at the Institute has been announced by 
Thomas K. Sherwood ’24, Dean of Engineering. 

Dr. Orowan joined the Faculty of the Institute 
last June, and he now succeeds Professor William R. 
Hawthorne, ’39, who has held the Westinghouse chair 
since 1948. Professor Hawthorne is resigning to accept 
the post of the Hopkinson and Imperial Chemical In- 
dustries Fisteomalitp of Applied Thermodynamics at 
Cambridge University in England. 

One of the outstanding authorities in the general 
field of physics of metals, Dr. Orowan has made nu- 
merous contributions of great significance to the be- 
havior of solids under stress. He was born in Budapest, 
Hungary, in 1902 and studied at the Technical Uni- 
versity of Berlin-Charlottenburg, where he continued 
for some years as a teacher and research worker. He 
returned to Hungary and for some time was in charge 
of the Krypton Gas Works of the United Incandescent 
Lamp and Electric Company. In 1937, Dr. Orowan 
resumed his research work on the mechanical prop- 
erties of metals in the physics department of the Uni- 
versity of Birmingham in England. In 1939 he was 
associated with the Cavendish Laboratory under Sir 
Lawrence Bragg, where he was head of the metal phy- 
sics group and reader in the physics of metals in the 
University of Cambridge. 

Dr. Orowan is regarded as unique in his ability to 
combine fundamental knowledge of physics and me- 
tallurgy with the point of view of the mechanical en- 
gineer. He has received many honors, including the 
Thomas Hawksley Gold Medal of the Institution of 
Mechanical Engineers in 1945, and election as a Fel- 
low of the Royal Society of London in 1947. 








M.1.T. Photo 


Representing the Alumni Association in the commencement 
day academic procession on June 8, were (left to right) Donald 
P. Severance, ’38, Secretary and Treasurer, and John A. Lunn, 
°17, 1950-1951 President of the M.I.T. Alumni Association. 


Albert H. Wiggin: 1868-1951 


AS Henry Wiccrn, life member of the M.LT. 
Corporation and financier who helped build the 
Chase National Bank into one of the world’s largest 
commercial banks, died on May 21 at his summer 
home in Greenwich, Conn., at the age of 83. 

Born in Medfield, Mass., on February 21, 1868, Mr. 
Wiggin received his early education in the Boston 
public schools and was awarded the LL.D. degree 
from Middlebury College, Kenyon College, and Co- 
lumbia University. He began his financial career as a 
bank clerk in 1885 in Boston, was an assistant national 
bank examiner of the Boston district between 1891 
and 1894, and became assistant cashier of the Third 
National Bank and later vice-president of the Eliot 
National Bank in Boston. He went to New York in 
1899 as vice-president of the National Park Bank and 
joined the Chase National Bank as vice-president in 
i904, subsequently becoming president and chairman 
cf the board. He retired in 1933. For more than a 
quarter of a century, during World War I and the 
early depression years, Mr. Wiggin played a leading 
role in the expansion of the Chase National Bank 
into an international banking institution. 

Mr. Wiggin was a director of many large corpora- 
tions, a trustee of Middlebury College, and member 
of Two Hundred Fifty Associates of Harvard Business 
School. He became a life member of the M.I.T. Cor- 
poration in 1933. 


Faculty Members Visit Japan 


A the request of the Supreme Commander for the 
Allied Powers, the American Society for Engi- 
neering Education and the Unitarian Service Com- 
mittee, Inc., have jointly organized a Commission on 
Engineering Education to visit Japan this summer. 
Fifteen Americans — including four members of the 
Institute’s Faculty—representing the principal 
areas of engineering education, will leave for the Ori- 
ent in early July to consult with the Ministry of Ed- 
ucation of the Japanese Government as well as with 
educators and administrators of engineering colleges 
in Japan. The Commission’s tentative itinerary in- 
cludes Tokyo, Hiroshima, Osaka, Kyoto, Fukuoka, 
Sendae, and Sappora. 

Professor Harold L. Hazen, ’24, Head of the Insti- 
tute’s Department of Electrical Engineering, is chair- 
man of the Commission which expects to visit 
technical universities and institutes in Japan. Educa- 
tion in science and engineering in Japan has been un- 
dergoing a number of important changes since the end 
of World War II. In this transition, there has been a 
marked tendency to follow educational policies and 
practices which have been developed in the United 
States, particularly with respect to the growing co- 
operation between American industry and institutes 
of technology. This situation will receive particular 
attention when members of the Commission confer 
with leaders in Japanese technical education during 
the summer. 

In addition to Dr. Hazen, the 15 persons appointed 
by the Committee on International Relations of the 

(Continued on page 496) 
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BUSINESS IN MOTION 





To our CrMeaguee on ae acide 


There is a well-known maker of thermometers, 
barometers, hygrometers and clocks which has been 
a Revere customer since 1885. You might suppose 
that when two companies have been doing busi- 
ness that long, some 66 years, they would be so 
close that there would be little that either could 
contribute to the other. Yet both of us recently 
learned something, which shows how wise it is to 
avoid taking things for granted. 

During the course of a call on the customer, a 
Revere salesman was told that some difficulties 
were being experienced with the stamping and draw- 
ing of brass into cases and bezels. 
The Revere Technical Advisory 
Service was requested to inves- 
tigate, and made a thorough 
study of the metal being used, 
and of factory methods and 
tools. The inquiry was, of course, 
conducted with the full con- 
sent and cooperation of the cus- 
tomer, who was just as eager as 
we were to know why, after 
so many years, the metal he 
was buying did not seem to give the usual results. 

The Technical Advisory Report went into con- 
siderable detail. In broad terms, it found that such 
troubles as puckers, orange peel, and flare were 
due to a combination of factors, including composi- 
tion of the brass, its temper, the design of the dies, 
and the lubricant used on them. New standards 
were set up for metal specification, covering alloy, 
temper, gauge. Although Revere does not design 
dies for fabricators, we made some suggestions for 
the consideration of the customer’s designers. 

After studying the report, the company decided 
to put these Revere recommendations to the proof 





of actual trial. It was after the correctness of our 
suggestions had been demonstrated that Revere 
received a letter of thanks, ending with these sen- 
tences: “We are extremely grateful for this in- 
formation, and it represents a splendid job and 
one of great value to us. If all our suppliers of 
other materials had extended to us the type of 
service we have had from Revere through the 
years, we would have had far fewer manufactur- 
ing problems.” 

For several years Revere has been saying in this 
space that suppliers generally are glad to collaborate 
with their customers as does 
Revere. Revere considers trou- 
ble is a fine introduction, and 
its solution the beginning of an 
enduring business relationship. 
So do other companies in other 
industries, though some may 
take a little prodding. After all, 
it is a supplier’s business to 
know his materials, as well as 
to make and ship them. Any 
company worth doing business 
with spends a lot of time and money learning as 
much as possible about its goods. When you buy, 
you pay for not merely so many pounds or feet or 
gallons or pieces or parts, but also for know-how, 
intelligence, information. You might as well obtain 
all you pay for, even if you have to dig a bit to 
get it. Indeed, it has been our observation that 
sometimes the information and collaboration that 
are not itemized on the bill are worth as much, if not 
more, than the materials themselves. So we again 
recommend that you take your suppliers into your 
full confidence, and let them work with you on 
problems concerning your use of their goods. 


REVERE COPPER AND BRASS aon 
Founded by Paul Revere in 1801 Jog 
Executive Offices: % Jee 

230 Park Avenue, New York 17, N.Y. 
SEE “‘MEET THE PRESS’ ON NBC/ TELEVISION EVERY SUNDAY 
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PURE WATER 


AT LOWEST COST 


BARNSTEAD 


DEMINERALIZERS 
FOR 


@ Battery Maintenance @ Optical Mfg. 





@ Mirror Silvering 


@ Anodizing Ceramics @ Rectifying Liquor 
@ Boiler Feedwater @ Electroplating ® Coating Solutions 
®@ Plating Ore Floatation Aircraft Research 
@ Cosmetics @ Coated Paper Mfg. © Washing Ampules 


@ Television Tubes @ Pharmaceuticals ®@ Laboratories 

If you use water in your 
operations, it will pay you 
to find .cut how a Barn- 
stead Demineralizer can 
help you. In_ countless 
processes better results are 
obtained, when pure water 
— free from harmful min- 
erals is used. In fact, hun- 
dreds of manufacturers 
have already found that 
they save money, have 
fewer rejects and get a 
better product with Barn- 
stead Demineralized Wa- 
ter. The cost is extremely low — as little as Sc per 1000 gallons. 
Operation is very simple. And with a Barnstead Demineralizer, 
you get the benefit of more than 75 years of specialized experience 
in water purification. Write for Catalog #123. 





THESE FIRMS — AND MANY OTHERS — 
ARE NOW USING BARNSTEAD DEMINERALIZERS 


Air Reduction Sales Co. — American Mirror Works — Haloid 
Corp. — Eitel-McCullough Company — Tung-Sol Lamp Works 
— Remington-Rand — New England Novelty Co. — Radio 
Corporation of America — National 
Bureau of Standards — Wyeth, Inc. — 
General Electric Co. — Polaroid Co. — 
Hercules Powder Co. — Standard Oil 
Development — _ International Har- 
vester Co. — Pure Oil Company — 
Koppers Co. — Behr-Manning Co. — 
Ford Motor Company — University of 
California — Marquardt Aircraft — 
Sarkes-Tarzian Co. — Dewey & Almy 
— Monsanto Chemical Co. — Virginia 
Mirror Co. — Bassett Mirror Works. 


PROMPT DELIVERIES ON MOST MODELS 
Models from 5 to 1000 gallons per hour 


arnstead 


STILL & STERILIZER CO. 














26 Lanesville Terrace, Boston 31, Mass. 
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American Society for Engineering Education will in- 
clude three other members of the Institute’ hoey oe 
Professor Emeritus Robert S. Williams, of the 
Department of Metallurgy, Professor rae G. H. 
Dietz, 32, of the Department of Building and Engi- 
neering Construction, and Rogers B. Finch, ’41, As- 
sistant Professor of Textile Technology and director 
of the Slater Memorial Research Laboratory at the 
Institute. 


Course for Science Teachers 


P LANS for a joint five-year program aimed at increas- 
ing the number of broadly trained teachers 
of science and mathematics at secondary schools, 
have been completed by M.I.T. and Harvard Univer- 
sity. Under the new curriculum, beginning next Sep- 
tember, young men and women will be trained in both 
Cambridge educational institutions for teaching 
science and mathematics in high schools and junior 
colleges. Their course will lead to the degrees of 
bachelor of science in general science at M.I.T. and 
master of arts in teaching at Harvard Univ: ersity. 

The undergraduate phase of the project is largely 
at M.I.T., although some Harvard courses may be 
taken as early as the third year. Thereafter, students 
will take courses at both institutions and draw on 
the educational resources of both. During the fifth 
year, students will teach part time at local high 
schools, under the direction of the faculty of the He. 
vard School of Education. 

Qualified graduates of high schools and preparatory 
schools will be accepted for the project. Their first two 
years will include the same program as taken by all 
other Technology students, whi ich comprises courses in 
the humanities and social sciences in addition to basic 
work in science and mathematics. After receiving a 
solid foundation in mathematics, physics, chemistry, 
and biology, each student will further emphasize one 
of these major fields. At the same time, he will be able 
to take courses in other scientific fields under a flexi- 
ble program adapted to his individual interests. The 
student's professional studies at the Harvard Gradu- 
ate School of Education, beginning in the third year, 
will train him in the history and philosophy of educa- 
tion, education psychology and measurements, and 
the teaching of mathematics and science. 

In undertaking this joint project, both institutions 
have been influenced by the key importance in our 
society of secondary school teachers. At present, the 
production of teachers of high caliber and adequate 
training falls far short of the demand, particularly in 
the various areas of science and mathematics. There 
is every indication that this situation will grow 
more acute in the next decade. The project is in- 
tended to help alleviate this shortage by increasing 
the number of able teachers who are qualified to an 
exceptional degree, both in the breadth of their out- 
look and in the excellence of the professional training 
they receive. 

(Continued on page 498) 
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in Southern California 


has a great future— 
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There’s a better future—and a better life—waiting for engineers 
in Southern California—at Lockheed Aircraft Corporation. 
For here, in beautiful, sun-swept San Fernando Valley, 


you find living and working conditions beyond compare. 
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Lockheed —a great place to work Southern California—a great place to live 
Lockheed engineers work in modern, air-conditioned offices. They You not only work better at Lockheed, you live better. For Southern 
are well-paid—and vigorous, original thinking is encouraged. Training California is the center of good living. You are an hour from the beaches, 
programs prepare engineers who show special promise for advance- an hour from the mountains, always near outstanding athletic events. 
ment. Aeronautical training or experience is not required; Lockheed The cultural life is as rich and varied—drama, ballet, symphonies. And 
trains engineers in all fields for aeronautical work. the climate is tops. 





ENGINEERING CONFERENCES SPECIAL TRAINING BALBOA HOLLYWOOD BOWL 
++-iron out problems in design -+-prepares men for new assignments ... boats, beaches, lagoons ~»» music under California skies 






Write today for illustrated booklet describing life and 
work at Lockheed in Southern California. 
Address: M. V. Mattson, Employment Manager 


LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 
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Research and Human Relations 


N PPROXIMATELY 60 leaders from industrial re- 


search laboratories took time off to attend a two- 
day conference at M.I.T. on May 29 and May 30 to 
discuss “Human Relations Problems in Research 
Management,” on the first day of the conference, and 
“The Industrial Liaison Program” on the second. The 
latter topic, incidentally, represents a relatively new 
type of co- operative union between industry and 
higher education in which both industry and univer- 
sity have unusual opportunity to benefit from the ac- 
tivities and experiences of the other. 

In discussing human relations problems in research 
management, on May 29, Alexander Bavelas, ’48, 
Associate Professor of Psychology, and Herbert A. 
Shepard, °50, Assistant Professor of Sociology, de- 
scribed experimental studies which had been con- 
ducted at M.I.T. to determine the effect of different 
patterns of communication on the efficiency and mor- 
ale of problem-solving groups. At luncheon, Professor 
Walter G. Whitman, ‘17, Head of the Department of 
Chemical Engineering, spoke on “Ad Hoc Evaluation 
Projects for Government and Industry.” In the after- 
noon, Paul Pigors, Associate Professor of Industrial 
Relations, set forth views on organizational relation- 
ships in research, stressing especially problems grow- 


ing out of the transition from laboratory, through pilot 
plant, to production. A general discussion on research 
personnel problems provided opportunity for indus- 
trial research leaders to bring up problems particu- 
larly interesting to them and to benefit from the ex- 
perience of others in the group. Finally, George O. 
Curme, Jr., Vice-president of the Union Carbide and 
Carbon Corporation, spoke on “Human Relations in 
Industrial Research.” 

On May 29, the Industrial Liaison Program was out- 
lined and fe howt were surveyed by which this phase 
of Technology’s activities could be more effective ‘ly 
co- ordinated with industry. Formal talks were given 
by members of the Institute’s staff during the morn- 
ing session, whereas at the luncheon, informal 
discussions were held about the aviation, chemicals, 
electronics, food, manufacturing, metals, and _pe- 
troleum industries. 

Throughout all of these discussions was the theme 
of mutual co-operation between industry and the In- 
stitute. The group effort in research, developed to 
a high degree during World War II, is applicable to 
the peacetime promotion of technology, and such 
a program has been under progressive development 
for several years. Industry can benefit from such a 
program by being kept abreast of dev elopments in a 
wide range of fields having indirect bearing on 
its main operations. On the other hand, the Institute 
benefits its Faculty and staff by bringing to classroom 
teaching a better contact with the most recent indus- 
trial problems. 

(Continued on page 500) 
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PIONEER IN SPECIALLOY STEELS 


PRODUCTS 


TOOL STEELS ELECTRICAL STEELS 
ALLEGHENY METAL STAINLESS STEELS VALVE STEELS 
ELECTRICAL ALLOYS LAMINATIONS PERMANENT MAGNETS 
MAGNET STEELS NITRI-CAST-IRON HIGH SPEED STEELS 

CAST CUTTING ALLOYS COMPOSITE DIE SECTIONS 
SUPER-ALLOY STEELS FOR HIGH TEMPERATURE 
CARMET CARBIDE METALS TOOL STEEL CAST-TO-SHAPE 


PLANTS 


Brackenridge, Pa. West Leechburg, Pa. Watervliet, N. Y. 
Dunkirk, N. Y. Wallingford, Conn. Marengo, Ill. 
Detroit, Mich. Los Angeles, Calif. 


ALLEGHENY LUDLUM STEEL CORPORATION 


Oliver Bldg., Pittsburgh 22, Pa. Offices in Principal Cities 


The Nation's Leading Producer of Stainless Sted xn Al Forme 








We're proud to include the following alumni of 


Massachusetts Institute of Technology among our personnel. 











E. J. Hanley "24 R. M. Arnold '22 Dr. L. C. Hicks '33 
Dr. P. K. Koh '39 W. J. Baldwin ‘41 A. H. Riehl ‘41 
W. J. Gleason 50 R. K. Pitler ‘49 T. F. Kaveney 50 
H. M. Butler 50 J. W. Wilton, Jr. 50 
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Geologists’ Survey 


HE Visiting Committee on the Department of Ge- 

ology® met at the Institute with Professor George 
R. Harrison, Dean of Science, in the office of Profes- 
sor Robert R. Shrock, Head of the Department, on 
December 11, 1950. The following report attempts to 
call attention to the present status of the Department 
of Geology — its present activities, its facilities and 
equipment, its needs for efficient operation, and its 
plans and hopes for the future. 

The total enrollment in the Department for the 
school year 1950-1951 is the largest that the Depart- 
ment has ever had. Enrollment has increased steadily 
since World War II and members of the Department 
feel that the present total enrollment of 90 students is 
about as many as can be handled with the present 
facilities, space, and staff. 

The nine bays of additional space made available 
to the Department during the summer of 1950 have 
relieved the great pressure for space that has dogged 
the Department since it moved to Building 24. They 
have provided space for a geophysical and a research 


*Members of this Committee for 1950-1951 are: Louis S. 
Cates, ’02, chairman, Godfrey L. Cabot, ’81, William C. Potter, 
"97, Robert B. Sosman, ’04, Victor Dolmage, °17, Guillermo 
Zuloaga, °30, and Thomas B. Nolan. 


laboratory, and a, place to house members of the 
teaching staff. In addition, space in Building 20 
has been cleared and equipped with facilities for un- 
dergraduates who wish to do their thesis work there, 

The Committee was shown the development of a 
new geophysics laboratory in Building 24 which was 
made possible by a special — riation. It is the be- 


ginning of what the Department hopes will become a 
Division of Geophysics. The Committee was also 
shown the excellent collections of sedimentary rocks 
and fossils in Building 24 and was particularly im- 
pressed by the intensive use that was being made b 
both graduate and undergraduate students of the five 
new petrographic microscopes and five new binocu- 
lars that were purchased a year ago from a special 
fund made available by the Administration. These 
new microscopes make available modern equipment 
for the study of sedimentary rocks and fossils, both of 
which are of such vital importance to the petroleum 
industry. 

Since the last meeting with a Visiting Committee, 
the Mineralogical Laboratory has been equipped 
with a ventilation system by which obnoxious and 
dangerous gases can now be evacuated, and the pre- 
vious health hazard definitely ameliorated. The Com- 
mittee was informed that the Department, through 
recent purchases, is now equipped with excellent pro- 
jection equipment and screens, and considers that 
this type of equipment is absolutely essential for 
teaching students, for demonstration purposes, and 
for use in seminars or general lectures. 

(Continued on page 502) 
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FO; Double Suction Pump illus- 


Se trated is just one of the many 
Ppt a in the extensive line manu- 
a0) factured by Economy Pumps, 
I poet Inc. A general purpose 


NY pump, it is ideally suited to 
general water supply or 
heavy mill service. Case 
records show Economy 
Pumps operating for fifteen 
to twenty years without re- 
placement of major parts. 
However, should repairs be 
necessary, all parts subject 
to wear are renewable. 

















Centrifugal, Axial and Mixed Flow Pumps for all applications 











Catalog No. A750 gives 
complete design and 
construction details. 
Write Dept. M-7 for your 
copy. 
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SINCLAIR RESEARCH LABORATORIES—nine buildings containing 
the most modern testing equipment known—have contributed 
many of today’s most important developments in the field of petro- 





leum products, production and refining. Under the Sinclair Plan, 
the available capacity of these great laboratories is being turned over 
to work on the promising ideas of inventors everywhere. 


An Open Door to Inventive Americans 
Who Need Laboratory Facilities 


The SINCLAIR PLAN will open up the Company’s great laboratories 
to every American who has an idea for a better petroleum product 


ROAD BLOCK stands in the path of 

American inventiveness today—it is 
the need for large and expensive labora- 
tory facilities in developing and proving 
out new ideas. 

This was no obstacle in our earlier 
days. Eli Whitney built his cotton gin 
with homemade tools in a barnyard. In 
contrast, the recent development of 
nylon took ten years of research time 
and 70 millions of dollars. 


In short, the man with a new idea 
today bumps up against our complex 
technology and often finds that he is at 
a loss to prove out his invention without 
the help of great laboratories and an 
army of specialists. And how can the 
individual get the use of such facilities? 

To break down this road block to out- 
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side invention within the petroleum field, 
we offer the Sinclair Plan. 


The Sinclair Research Laboratories at 
Harvey, Illinois, have nine modern build- 
ings equipped to handle every phase of 
petroleum research. 

If you have an idea for a better petro- 
leum product or for a new application of 
a petroleum product, you are invited to 
submit it to the Sinclair Research Labora- 
tories, with the provision that each idea 
must first be protected, in your own 
interest, by a patent application or a 
patent. 

If the directors of the laboratories 
select your idea for development, they 
will make, in most cases, a very simple 
deal with you: In return for the labora- 
tories’ investment of time, facilities, 


money and personnel, Sinclair will receive 
the privilege of using the idea free from 
royalties. This in no way hinders the 
inventor from selling his idea to other 
companies or from making any kind of 
arrangements he wishes without further 
reference to Sinclair. 


How to Participate 
Instructions on how and where to submit 
ideas under the Sinclair Plan are con- 
tained in a complete Inventor’s Booklet 
that is available on request. Write to the 
office of the Executive Vice-President, 
Sinclair Research Laboratories, Inc., 
630 Fifth Avenue, New York 20, N. Y. 
for your copy of this booklet. 

IMPORTANT: Please do not send in any 
ideas until you have sent for and received 
the booklet of instructions. 


SINCLAIR—A Great Name in Oil 






















































































Facision Electric 
Neat Treat Furnaces 


aboratory and Industrial) 


Dry Type 
Air Cooled Transformers 
(to 1000 KVA) 


‘{ Constant Current 
‘Regulators (static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 
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The Department is very concerned over its under- 
graduate program of instruction and has been giving 
considerable study to this program for the purpose of 
revising it, so that it will have even greater strength 
and breadth than at present. As a result of a study 
now in progress, the Department expects to petition 
the Committee on Undergraduate Instruction for a 
number of important modifications to the two options 
now offered in the Department. These modifications 
will make the program better adapted to the training 
of geologists who go into the petroleum industry. 

The most important modification that has been 
made in the undergraduate program in many years 
was made three years ago when arrangements were 
completed with tha Nova Scotian Government, by 
which a summer camp was established at Crystal 
Cliffs near Antigonish. This Summer Field Camp is 
described in the May, 1951, issue of The Review. 

As a further effort to improve the undergraduate 
program of instruction, the Department hopes to 
make arrangements with one or more geophysical ex- 
pleration companies by which juniors in Option 2 
(geophysics), and possibly some seniors in Options 1 
and 2 (geology and geophysics), will be able to spend 
a summer in the field with an active exploration 
party. 

The Committee noted with approval how the more 
active professors in the Department have developed 
groups of enthusiastic graduate students working with 
them, and feels that this method of scientific training 
is excellent. It noted particularly the vigorous groups 
working with Louis H. Ahrens, Assistant Professor of 
Geology, Martin J. Buerger, ’24, Professor of Miner- 
alogy and Crystallography, Harold W. Fairbairn, As- 
sociate Professor of Geology, Patrick M. Hurley, ’40, 
Associate Professor of Geology, Walter L. Whitehead, 
"13, Associate Professor of Geology, and Robert R. 
Shrock, Professor of Geology. 

In the above record, the Committee detected a 
strong feeling of co-operation between the professors 
and the oo oe students for the type of research 
work that they are carrying on. Certainly a general 
program of research such as that now wer | con- 
ducted in the Department of Geology should be en- 
couraged, and if possible extended, because such a 


(Continued on page 504) 
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bali bearings provide the answer to problems 
with new designs concerning space-weight- 
friction. Smallest in size, foremost in rugged 
performance. Install and forget. 


Over 70 different types and sizes from .100” 
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full specifications in our new catalog. Write 
or wire for TR51, no obligation. 
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We put ourselves in your shoes 16 years ago 


On October 31, 1835, a charter was granted 
to “The Manufacturers Mutual Fire Insurance 
Company of Rhode Island”. It differed from 
all other insurance companies of the time. 
The prevalent theory that “a fire risk is a fire 
risk” was rejected. Instead, it offered member- 
ship to selected manufacturers in a mutual 
effort to prevent fire losses, thereby assuring 
lower insurance rates. Thus, we put ourselves 
in your shoes 116 years ago. 

Manufacturers Mutual is today the oldest 
and largest of the great, financially sound 
companies of the Factory Mutual System . 
insuring the properties of most of the largest 
manufacturing firms in America. This gives 
ample proof of the continuing soundness of 
our mutual system which provides complete 
Prevention-Protection service to carefully 
selected member risks. 

When your properties are insured with 
Manufacturers Mutual, you are assured of 
skilled Loss Prevention service by especially 
trained engineers. If loss does occur, prompt 


settlement in full is assured under our broad 


insu rance contracts. 
STittwmart, 'lé 


N.B. “Tech” men predominate in the more 
important positions of the individual com- 
panies that make up the Factory Mutual 
Group and of the jointly operated Factory 
Mutual Engineering Division. 


MANUFACTURERS MUTUAL 
FIRE INSURANCE COMPANY 


1500 TURKS HEAD BUILDING, PROVIDENCE 1, R. 1. 





Over $36,000,000,000 Insurance In Force 
in the Factory Mutual Companies 








MANUFACTURERS MUTUAL IS THE OLDEST AND LARGEST OF THE FACTORY MUTUAL COMPANIES 
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EQUIPMENT FABRICATORS SUPERIOR program produces two important results: It produces 

WALTHAM ERT well-trained scientists who can leave the academic 

MASS USA halls fully prepared to carry on investigations else- 

where; and it produces original contributions while 
the students are being trained. 

The Committee noted with great concern that the 

CONDENSERS AND Lindgren Library had not been moved to a place near 
































Artisan engineers and work- AUTOCLAVES 
men are skilled in the techniques 
of metal working. Their com- 


acd Shennan ak Ge HEAT EXCHANGERS 6 oo pas | 2 ape ne the a 
ence in engineering ond building ee ae : An pre Ain not r am Dr ae “ 7 Bc er 
special equipment and machinery EQUIPMENT sta Or students, an = strong y that the minis- 
tration extend every effort possible to make the fa- 
have been of value to many EXPERIMENTAL ‘iti f Lind Lib able th 
leading hanical and process SS cilities of Lindgren Library more available than at 


present. 

The Committee visited the Petrography and Min- 
eral Deposits Laboratories, where microscopic work 
goes on in connection with learning the use of the 
petrographic microscope and studying the relation of 
the minerals in rocks, and was impressed with the 
poor condition of the microscopes in both of these 
departmental laboratories. 

The Committee felt that too much emphasis could 
not be put on the necessity for providing modern labo- 
ratory mstruments, such as petrographic microscopes 
and binocular microscopes. These instruments are ab- 
solutely essential for adequate training in different 
aspects of microscopic work in geology. It is the 
opinion of the Committee that the greatest need in 


industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- 
neer fo call to discuss your equip- 
ment requirements, telephone 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 





73 POND STREET, WALTHAM, (Boston 54) Mats. 







COMPLETE 


INSTRUMENTATION 






SU-10 RADIAC 





$U-6 POCKET RADIAC 
Tracerlab has available Civil Defense instruments for high, medium, and low 


level contamination surveys and for food and water monitoring. This equipment 
includes the only instrument which has been approved by the Federal Civil 
Defense Administration, as well as a special pocket sized survey meter. Com- 
plete information on all Civil Defense requirements is contained in a new 


pamphlet entitled “How Safe.” For a free copy of this booklet write for 


Te eI RETR MA bulletin T-CD. 





SALES OFFICES: 
BERKELEY, CAL., CHICAGO, ILL. 
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TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 
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100TH ANNIVERSARY 


And The Beginning Of 


The Second Century Of Progress 






























Here’s another addition to the roster of famous jet- 
propelled and conventional aircraft which rely on the 
superior weight-strength ratio and accurate pretesting 
of Feather-Weight All-Aluminum Oil Coolers. 

The increasing reliance on Feather-Weight Oil Coolers 
is due to Clifford’s patented method of brazing alum- 
inum in thin sections and to the accurate performance 
ratings predicted by the Clifford wind tunnel labor- 
atory, largest and most modern in the aeronautical heat 
exchanger industry. Inquiries about Feather-Weight 
All-Aluminum Oil Coolers will be handled promptly. 

CLIFFORD MANUFACTURING COMPANY, 
142 GROVE ST., WALTHAM 54, MASS. Division 
of Standard-Thomson Corporation. Offices in New York, 
Detroit, Chicago, Los Angeles. 
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“«* This modern jet plane gets its speed and power from the 
*’ General Electric J-47 axial-flow turbojet engine, which has a 
basic thrust of 5200 Ib. Many of these engines have their oil 
cooled by Feather-Weight Oil Coolers, tested at 1000 Ib. 
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teaching facilities and equipment, at the present 

time, lies in the necessity of replacing the present 

petrographic microscopes with new instruments. 
The staff plans to iain the following aims: 


A. Develop a broad undergraduate a go in 

geology that will produce potential geolo- 

ists who can enter any of the several pos- 

sible fields of employment — petroleum 

industry, geological surveys, mineral indus- 
tries, teaching, and so on. 

B. Develop a broad undergraduate program in 
geophysics that will produce students who 
can continue graduate work in the field 
(theoretical or applied physics; exploration 
geophysics), or can accept employment with 
a geophysical organization and participate in 
applied and interpretational geophysics. 

C. Develop a broad and strong program of grad- 
uate instruction and research designed to 
produce able field, laboratory, and theoreti- 
cal scientists who can investigate a wide 
range of problems concerned with the physi- 
cal characteristics, chemical nature, structure 
and architecture, and geological history of 
the earth. 

D. Develop a staff who can conduct the pro- 
posed program of instruction and research, 
and who themselves will carry on specialized 
research of their own that will develop new 
ideas and principles, and expand the applica- 
tions of existing theory. 
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been happening to the quality of the Institute’s program, 
to the effectiveness of its education and its environment. 


This Year’s Educational Progress . . . 


Let me cite a few examples of the progress and 
changes which have been made in our educational pro- 
gram. Since the war we have had the study and report 
of the Committee on Educational Survey—a report which 
is exerting great influence in the refinement and develop- 
ment of our educational activities. In response to one of 
the recommendations of this report, we have established 
a School of Humanities and Social Studies, which gives 
formal expression and adequate status to our developing 
programs in general education and social sciences. Again 
on the recommendation of the Committee on Educational 
Survey, the Faculty has authorized two additional, elec- 
tive terms to be added if desired by students to the pres- 
ent eight terms of general education which we have in our 
undergraduate program. 

Two recent grants by foundations to the Institute may 
be cited as typical of some of the innovations taking place 
in our educational program. The first of these came to the 
Institute without being sought by it, although the grant 
was no less needed or welcomed. This grant, totaling 
$150,000 was made by the Carnegie Corporation to be 
expended by the Institute over a period of five years for 
the purpose of strengthening its work in the humanities 
and social sciences. This grant was made by the Carnegie 
Corporation in recognition of the Institute’s developing 


(Continued on page 508) 
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program in this field and in response to its own conviction 
that our institutes of technology have a great opportunity 
and responsibility to train men who can assume leader- 
ship in our increasingly complex society. 

This important grant is to be used by John E. Burchard, 
23, Dean of Humanities, and his associates in a variety 
of ways, including releasing two or three of our professors 
each year from normal teaching duties so that they can 
make careful studies of programs in general education at 
other institutions; the appointment each year of a distin- 
guished teacher of humanities as a visiting professor, these 
appointments to be known as the Carnegie Visiting Pro- 
fessorships in the Humanities; the provision of stipends 
for young men appointed to our Humanities F thee = so 
that they may have half of their time free for scholarship; 
and finally experiments in honors groups in the 
humanities. 

The second grant is one of $150,000, made to the In- 
stitute by the Commonwealth Fund, to enable our De- 
partment of Biology to provide postdoctoral training for 
men who have completed their medical education. Our 
Department of Biology has been attracting an increasing 
number of men who have completed their work for the 
M.D. degree and who wish to acquire advanced research 
techniques in the field of biology which will make them 
more effective for careers of research in the field of medi- 
cine. The doctors of medicine who take this program at 
the Institute spend usually one or two years here and 
then take research posts in medical institutions. 

This program is indicative of two ee develop- 
ments at the Institute. One is the growth of our work in 
the field of the life sciences. Our Department of Biology 
has become distinguished as a center for the quantitative 
study of biology, the application of the techniques of 
physics and chemistry to the life sciences. Second is the 
steady growth at M.I.T. of interest in medical and bio- 
logical problems. The Radioactivity Center in Physics, for 
example, has made many important contributions to med- 
icine through the development of the application of ra- 
dioactive tracer techniques to many clinical and medical 
problems. The High Voltage Laboratory in the Depart- 
ment of Electrical Engineering, utilizing the Van de 
Graaff generator, has made important advances in the ap- 
plication of oo. greg radiation to the treatment of ma- 
lignancies, and the Acoustics Laboratory is working on 
the use of ultrasonics for diagnostic purposes. 

Many of the new programs and activities mentioned 
have, of course, been made possible by the successful 
completion of the M.I.T. Development Program. The 
Corporation and Alumni of the Institute joined in carrying 
through to a successful conclusion one of the largest fund- 
raising campaigns ever undertaken by an educational 
institution. 

This does not mean that M.I.T.’s financial problems are 
solved. It does mean that it and other private institutions 
can continue to secure generous support from private 
sources. The success of this and other major efforts to fund 
the independence of our great private institutions comes as 
a recognition that educational free enterprise is still a vital 
part of our free society, that the institution which is free 
of governmental control, free to set its own standards and 
goals, and free to preserve its own freedom, is one of the 
bulwarks of America. 

In order to make sure that we continue to find the ad- 
ditional resources which the Institute must have to main- 
tain its position and to move ahead, we have established 
a permanent Development Office, and I am happy to re- 
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port the appointment of — T. Jope, 28, as director of 
the Development Office of the Institute. 

My report to you would be incomplete without some 
reference to those broad policies of the Institute which 
have been designed to adapt it to the current emergency. 


Intellectual Tax on Scholars... 


At the present time the Federal Government is calling 
on the universities for millions of dollars of research bear- 
ing upon our national defense. It is imposing, and quite 
properly so, an intellectual tax on our communities of 
scholars in the form of expert consultation and services 
on a large scale. All of this is proper and necessary and 
illustrates the position of basic importance in our national 
life which our educational institutions have come to oc- 
cupy. I am proud of the fact that M.LT., its Faculty, and 
its students have shown the adaptability and flexibility 
and public spirit to make this emergency contribution to 
our national welfare, while continuing their normal activ- 
ities. As we undertake these emergency responsibilities, 
however, I think it important that we never lose sight of 
the basic educational objective of the Institute. We must 
make sure that we continue to maintain our standards and 
train as many men as our Own resources and national 
policy permit us to educate. 

Under present conditions when man-power shortages 
are so great and specialists are pulled in so many direc- 
tions, it is particularly important that places such as M.I.T. 
give high priority to those activities and men who are pri- 
marily concerned with education. We must, for example, 


(Continued on page 512) 
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give the professor a sense of his importance as a teacher 
and a creative scholar. We must make sure that we pre- 
serve the incentives and environment for creative teach- 
ing and scholarship. 

As we accept our emergency responsibilities we must 
be sure to recognize that teaching and scholarship war- 
rant high priorities in the allocation of man power. Only 
by doing so can we prevent the man-power shortages of 
the future. 


For All to See... 

After Dr. Killian’s address, visitors were free to in- 
spect new construction on the M.I.T. campus. In ad- 
dition to the Charles Hayden Memorial Library, 
which was dedicated a year ago, new structures open 
for inspection were the Hydrodynamics Laboratory 
and Ship Model Towing Tank (see Technology Re- 
view for June, 1951), the Sloan Building which 
will quarter the new School of Industrial Manage- 
ment and the proposed Faculty Club, and the 12- 
million-electron-volt Van de Graaff generator. Under 
construction at the present time, with concrete pour- 
ing virtually completed but no interior work finished, 
are the Sloan Metal Processing Laboratory and the 
John Thompson Dorrance Laboratory for Biology and 
Food Technology, both of which adjoin the Institute’s 
main group of educational buildings. 

Light refreshments were served to Alumni Day 
guests at the open house reception at the President's 
House between 4:00 and 5:30 p.m. The reception pro- 


vided many Alumni their first opportunity to see the 
President’s House since it has been occupied by Dr. 
and Mrs. Killian. 

Prior to the Stein-on-the-Table Banquet, many 
classes convened for informal gatherings in private 
rooms in the Copley Plaza. 


Alumni Banquet .. . 


With Mr. Lunn as toastmaster, 931 Alumni, hon- 
ored guests, and Faculty members attended the Stein- 
on-the-Table Banquet to participate in what has 
become the high light of Alumni Day activities. 

David A. Shepard, ’26, recently elected member of 
the M.I.T. Corporation, made the presentation of the 
25-year Class gift to Dr. Compton —a check slightly 
in excess of $150,000. For the 50-year Class, Albert 
W. Higgins, 01, presented a check for $71,000, al- 
though other contributions from this Class have 
brought its total gifts to the Institute to the sum of 
nearly $1,000,000. Both of these evidences of grateful 
loyalty were graciously received and acknowledged 
by Dr. Compton. 

Mr. Lunn then introduced Marshall B. Dalton, ’15, 
who made his final report on the recently and suc- 
cessfully completed Development Program. Whereas 
the original abate was to raise $20,000,000 during 
this program, the final report shows that $25,800,000 
has been raised by the Committee, headed by Alfred 
P. Sloan, Jr., 95, as honorary chairman, Marshall B. 
Dalton, ’15, as general chairman, and Ralph T. Jope, 
"28, as assistant executive director, in a program in 

(Continued on page 514) 
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which 5,000 Alumni and friends of Technology took 
part. In formally closing this chapter of the Institute’s 
fund-raising activity, Mr. Dalton presented to Dr. 
ENGINEER Compton a Book of Remembrances which included 

the names of all who had supported the program 
during the two and one-half years it was in effect. The 
WANTED volume was received by Dr. Compton who stated that 
it would occupy a prominent place in the Institute's 
historical collection. 

Donald P. Severance, ’38, Secretary and Treasurer 
MACHINERY of the M.I.T. Alumni Association, was then called 
RESEARCH AND DEVELOPMENT WORK 7 to conduct Professor a R. Harrison, Dean 

of Science, to the speakers’ platform to receive a cer- 
tificate attesting to his election as an honorary mem- 





Established manufacturer of machinery 


for the Textile, Wire and Rubber Indus- ber of the Alumni Association. In responding to this 
tries offers worthwhile opportunity to recognition for his distinguished service, Dean Harri- 
graduate engineer desiring to make a son pointed out that he became an Alumnus of M.LT. 
PERMANENT connection. the hard way —that whereas most students achieve 

that status after four years, it took him 21 years of 
WRITE GIVING QUALIFICATIONS TO: hard work at M.I.T. to become an Alumnus. In ac- 


cepting his certificate of membership, Dean Harrison 
chose to be affiliated with the Class of 1898 which 
had “adopted” him as a member several years ago. 


Banquet Addresses... 

Richard M. Bissell, Jr., Deputy Administrator of the 
Economic Cooperation Administration and Professor 
; of Economics on leave of absence from the Depart- 
3908 Frankford Avenue, Philadelphia 24, Pa. (Continued on page 516) 
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Who owns big business anyway? 





1. Many people, including the Russian 
delegates to the United Nations, don’t 
seem to understand who owns America’s 
corporations. They continually talk about 
*‘Big Business’”’ and ‘‘Wall Street Capi- 
talists’’ as if our big companies were 
owned and run by a handful of “economic 
royalists.” 





2. As a matter of fact, practically all 
large American corporations are owned 
and run by the American people. Union 
Oil Company, for example, has more 
than 36,000 stockholder-owners. 33,613 
of our common stockholders are individ- 
uals—15,528 women and 18,085 men.The 
remainder consist of some 2,500 educa- 
tional, religious and charitable institu- 
tions, labor unions, insurance and trust 
companies. 





3. Approximately half of Union Oil’s 
common stock is owned by stockholders 
who have 500 shares or less. Average 
shares per stockholder is 146. Naturally 
there are many larger holdings than this 
and many smaller, but our largest stock- 
holder owns only 214% of the total stock. 
Our directors and officers combined 
own 214%. 


JULY, 1951 


o 
Gr 








4, In other words, Union Oil Company is 
owned not by a few dozen millionaires 
but by many thousands of ordinary 
Americans. And this is true of practi- 
cally every U.S. corporation.* So when 
the Communists argue that their system 
would allow the American ‘‘people’’ to 
“own” their industries, they’re whistling 
up the wrong drainpipe. The American 
people own their industries already. 





5. the big difference is that our system 
provides the incentives to the individual, 
the competition and the efficiency that 
go with private ownership. Consequently, 
our industries are able to outproduce, 
outprogress and outdo the Communists’ 
by a country mile. And our people are 
free to spend their money, put it in the 
bank, invest it in stocks or bury it in the 
back yard—whichever they darn well 
please. 


* More than 15 million Americans own stock in some 
U. S. corporation. In addition to these, everyone 
who has a life insurance policy will find some of 
his “cash value” invested in corporations. So, alto- 
gether, probably 8 out of 10 American families have 
a direct or indirect stake in U. S. corporations. 
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ment of Economics and Social Science at M.I.T., de- 
livered the banquet address, “The ns of 
the Free World.” Commenting on the general feeling 
of frustration which pervades Washington, Professor 
Bissell told his audience that for the past five years 
“jt is true that we are on the defensive, unavoidably 
and inevitably.” In spite of high expenditures of tax- 
payers’ money, this nation is still unprepared in man 
power and equipment for outright combat, and is 
outnumbered in these facilities by the Soviet Union. 
Professor Bissell believes that the Marshall Plan has 
been effective in weaning some European countries 
away from Communist domination, and mentioned 
Italy and France as examples. In combating the 
growth of Communism by economic aid to foreign 
countries, rather than by military preparedness, Pro- 
fessor Bissell compared the E.C.A.’s budget of 16 
billion dollars, spent over a three-year period, with 
the present 60-billion-dollar budget of the Depart- 
ment of Defense. 

Informal remarks by President Killian constituted 
the final event of the evening. Stressing the success of 
the Development Fund and the need for privately 
endowed educational institutions to remain free to fol- 
low their own objectives devoid of government di- 
rection, President Killian stated that the financial 
program for maintaining the Institute’s independence 
would be placed in the newly established permanent 
Development Office. Speaking in warm and glowing 
terms of the service which had been rendered by Mr. 
Jope in fund-raising activities during the Develop- 
ment Program, President Killian recalled his an- 
nouncement at luncheon, that Mr. Jope had been 
appointed director of the Development Office. Fur- 
ther details regarding this topic will be found on 
page 492. 

But the major message which President Killian de- 
livered at the banquet dealt with the shortage of tech- 
nically trained personnel in the current national 
emergency. Warning of “the grave shortage of scien- 
tists and engineers which we face in this country at 
the present time,” he said that this shortage will 
become still more acute in the next few years. Con- 
tinuing with this general theme, Dr. Killian said: 


This shortage came about because of the unfortunate 
estimates given national distribution by the Bureau of 
Labor Statistics several years ago. These estimates at that 
time indicated that the country was faced with a surplus 
of engineers, and the report had an obvious effect on the 
number of young men going into engineering schools. 

Last year the engineering schools of the country grad- 
uated fii 50,000 young engineers. This, of course, was 
an exceptionally high number, reflecting the wave of 
G. I.’s which had been going through the colleges. Based 
upon present enrollments, estimates have been made 
which indicate that in 1954 we will turn out of our 
engineering schools from 12,000 to 16,000 engineering 
students. This compares to an output from our engineering 
schools just before World War II of some 20,000 engi- 
neers a year. 

Because, therefore, of a decreased enrollment in the 
entering class this year and the prospect of a similarly 


(Concluded on page 518) 
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ALUMNI DAY 
(Concluded from page 516) 


small freshman class next year, we face the possibility 
of turning out fewer engineers than we educated before 
World War II. These figures do not reflect further cur- 
tailments that may come about as a result of Selective 
Service. Actually the country’s demand for engineers is 
greatly in excess of what it was before the war. Estimates 
now place the annual demand for engineers around 
30,000 graduates a year. 

This year the total number of engineers graduating 
will be on the order of 38,000, but of this total industry 
can count on getting only about half. According to a 
study recently made by the Engineering Manpower Com- 
mission of the Engineers Joint Council, industry will have 
a deficit of about 11,000 engineers this June. While in- 
dustry will get half of the number ——s this year, 
estimates indicate that they will get only one-fourth their 
needs next year. Again this does not take into consider- 
ation the need for engineers and scientists on the part of 
military establishments or other government operations. 

Our own experience with this year’s group of graduates 
points up these over-all figures which I have reported 
on. M.I.T. could have placed this June three or four 
times as many graduates as we had available for jobs. In 
some fields the demand is almost fantastic. Nathaniel 
McL. Sage, °13, Director of our Division of Industrial 
Coéperation, tells me that the companies are eagerly tak- 
ing men who are likely to be drafted or who are in the 
Reserve Officers’ Training Corps, on the gamble that they 
can have them long enough to establish a tie and thus have 
some chance of getting them after their military service. 
This is based on a long-range view, on the part of the 
companies, that the peak of the shortage will come a few 
years hence. 

Let me give you just a few examples of the kind of 
demand that we have been experiencing. One company 
reported to our Placement Office that it is prepared to 
take three times the number of men that we are graduat- 
ing this year from one of our major departments. 

Another company has a goal of employing 200 Ph.D.’s 
and 2,000 bachelor and master’s degree men. Still another 
company has raised its normal quota for technical men 
fourfold. Two companies alone, that have talked with us, 
are prepared to take nearly 10 per cent of this year’s total 
output of all engineering schools in the country. 

I believe it important that we do everything possible 
in this country to attract outstanding young men into the 
engineering colleges. 


Finale... 


Dr. Killian paid a warm tribute to the co-operation 
of the officers of the Institute’s Alumni Association, 
who, he said, had sought to strengthen the Institute’s 
Administration at every turn. 

Upon conclusion of President Killian’s address, Mr. 
Lunn announced adjournment of the banquet. In the 
general exodus which followed, some hurried to catch 
trains, some lingered for a parting handshake or to 
wave a final good-by, and a few of the more energetic 
continued the evening of sociability wherever their 
fancy and facilities directed. But whatever the cir- 
cumstances of their departure, in each case there were 
two common elements. Each person had a tight clutch 
on the 1951 Alumni Day stein, with its picture of 
William Barton Rogers, First President of M.LT., 
and all were looking forward to reunion on Alumni 
Day, 1952. 
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TRADITION AND PROGRESS 
(Concluded from page 480) 


education and religion to help us achieve this integ- 
rity of mind and conscience, without which the prog- 
ress or even the continuation of civilization is in jeop- 
ardy. Of this high end I venture one brief and a final 
word to you. 

You and J are set to live and to labor in a world that 
is out of balance. This condition is not of recent origin. 
For a good many centuries the world was badly out of 
balance because of man’s arduous efforts to gain mas- 
tery over nature. Having achieved a marvelous con- 
trol over his environment, it must be said, alas, that 
man has achieved no such notable contro! over him- 
self. Seeding the clouds to produce rain, splitting the 
atom to facilitate healing or destruction, inventing a 
machine that can calculate more rapidly than the hu- 
man brain— these are wonderful achievements by 
man in the field of technology. But what will they 
profit our generation if we cannot tell the difference 
between right and wrong in terms of our personal con- 
duct, if we cannot increase the hero in us at the ex- 
pense of the coward, if we continue to confuse ends 
and means in our view of life, if we have acquired no 
invisible means of support in terms of faith in someone 
greater and more enduring than ourselves; namely, 
God, our Father. This struggle to be masters of our- 
selves that we may be the servants of others involves 
every one of us all. By thus stabilizing one’s own 
life, one adds a very important bit of ballast to a 
world that is out of balance, and thus helps to again 
restore its equilibrium. 

Well, to your posts, as mind and conscience may 
dictate. Never forget that it isn’t what happens to you 
in life that matters; it’s the way you face life that really 
counts. Therefore, follow your best insights until fear 
becomes courage and the meager heart grows gener- 
ous; and, instead of race and nation, the whole world 
turns out to be your fatherland. Labor to keep alive the 
learning you have received here, the dreams you’ve 
cherished, and the hopes you have shared. They rep- 
resent some very important but unfinished business 
which you may yet complete. Every now and then 
take a good look at something not made with the 
hands: a mountain, a star, the turn of a stream. There 
is wisdom, patience, solace, and, above all, the assur- 
ance that you are not alone in this wild and troubled 
world to be gained from these representatives of 
the world of nature. 
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THE NEED FOR UNITY 
(Continued from page 475) 


nually on our side than there is on the side of the So- 
viets — 272 million metric tons against 44 million 
metric tons. 

I suggest that the question comes down to this: 
Have we any choice except to mobilize these great 
stockpiles of free traditions and materials into a giant 
drive for peace? Throughout Western Europe and the 
rest of the free world that question is being asked of 
the United States, and like the Ancient Mariner’s wed- 
ding guest, we cannot choose but hear. 

As the free world stands today, mobilization for 
winning the peace can be only as effective as Ameri- 
can leadership and hope will make it. A new kind of 
leadership is called for. In a modern, interdependent 
world there is no room for dictator nations. American 
leadership must be that of a leader among equals. It 
must depend on persuasion rather than coercion, on 
understanding rather than edicts. But before we can 
lead, we must unite. We must unite to make sure we 
are strong, first of all, on the military front. With our 
free partners in Western Europe, we need military 
strength of an order which will effectively discourage 
or defeat aggression. This, may I point out, is military 
strength quite different from the man power and fire 
power needed to conquer a particular country. We 
must unite to be strong on the economic front. Our 
first, and greatest, obligation is to keep our country 
strong; and we must keep other free nations strong by 
helping them to help themselves. We must unite to be 
strong on the political front. If we really cherish the 
dream of a free world, we quite clearly must put all 
our vigor behind the institutions that are designed to 
unite honorable nations for the common defense of 
peace; namely, the United Nations and the Atlantic 
Pact. We must unite for strength on the propaganda 
front. The false promise of Communism across the 
“Voice of Moscow” can be heard daily by approxi- 
mately 800,000,000 people. At the end of the war, 
only 200,000,000 people were within range of the 
Kremlin’s transmitters. 

We don’t stand a chance of leading the free world 
to peace unless we can stop quarreling among our- 
selves and hating one another. The very least we can 
do for ourselves, the free world, and for our hundreds 
of thousands of men in Korea is to save our hate for our 
foes, unite here at home, and knuckle tightly down to 
the job of winning the peace. If we really mean what 

(Concluded on page 524) 
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THE NEED FOR UNITY 
(Concluded from page 522) 


we say about wanting peace, first, last, and always, we 
have got to have unity among ourselves and with our 
friends. There are some practical tests we can use 
right at this moment to determine whether unity is lip 
service or a fact. The first practical test is the extent 
to which we back up General Eisenhower in Europe; 
and the second, General Ridgeway in Korea and Ja- 
pan. Where General Eisenhower is concerned, we all 
know that we have in him the ideal supreme com- 
mander for the new European army. He has the 
power to inspire, the capacity to develop a workable 
program, and the toughness to see to it that every 
country carries its fair share of the burden of defense. 
Withcut involving myself in the controversy over 
General MacArthur, I should like to urge that we 
stand back of General Ridgeway with everything we 
have. Any dissension here at home will be marked up 
on the bitter scoreboard of Korea. 

The third test is the intelligence and common sense 
we display in our support of foreign-aid programs to 
help our free-world partners to rearm and, in the 
process, to keep their own economies strong and 
healthy. A withdrawal of all aid could well lead to dis- 
unity and even disaster. The logistics of a successful 
campaign for peace are not simple. They are fantasti- 
cally involved. The supply problem covers the world. 
It includes food, rehabilitation, transportation, meas- 
ures to strengthen national economies, direct aid to 
exiles from countries behind the Curtain, education, 
unity of purpose and hope —to name only a few 
components of peace that must be mustered. 

But if we will only take to heart the lessons of inter- 
dependency in our own country, we can handle this 
fabulously difficult job so well that the last 50 years of 
the Twentieth Century may well be the brightest of 
all time. Each moment in history is only as great as the 
challenge of the moment. For that reason alone I think 
we are living in a privileged period. 

I would like to conclude with the words of a man I 
revered as much as any American of our day. Arthur 
Vandenberg not long ago wrote me a letter from his 
sickbed. Referring to the unpartisan spirit which 
launched the Economic Cooperation Administration, 
he wrote: “This working unity typifies our finest tra- 
ditions and our greatest safety in the presence of ex- 
ternal hazards to all Americans, regardless of party. 
United, we stand. Divided, we fall. I want America 
to stand.” 
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FUNDAMENTAL KNOWLEDGE 
(Concluded from page 472) 


work more effectively. It must assume a leadership 
role in the education of its people on the economic 
facts of life and the functions of enterprise and the 
processes of the productive economy. All this must be 
done, without fear or favor, in recognition of manage- 
ment'’s great responsibility for the protection and per- 
petuation of a free society. 

In accepting this broader responsibility, manage- 
ment must consider at all times the tremendous sig- 
nificance of the human values involved. True manage- 
ment is not expressed in the exercise of arbitrary 
authority or the capitalization of a high position. It is a 
matter of intelligence, co-operation, and understand- 
ing. The higher the level of management’s responsi- 
bilities, the more significant that fact becomes. 

Such is my concept of a pattern of industrial man- 
agement that will serve in the society of today to 
strengthen our system of competitive enterprise and 
contribute to the preservation of our economic free- 
dom. It is my hope that to such objectives the policy of 
the new School of Industrial Management will always 
be directed. 
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TV Intermediate Frequency (I-F) 
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making possible low cost manufacture of intricate 
coils. One large volume use is the TV yoke coil. 
which fastens over the neck of the tube and deflects 
the electron beam to sweep the face of the tube. 


primarily for the finer sizes of wire, all that is neces- 
sary to make connections is to flux the wire and solder 
at 600° RF. SODEREZE wire is used in television re- 
ceiving set tuners, Intermediate Frequency (1-F ) coils 
and many other component radio and television parts 
where low cost of connecting fine wire is necessary. 








Ninety percent of the Copper in a Television 
home receiver is Magnet Wire of the types 
manufactured by the INCA DIVISION 


Magnet Wires of the conven- 
tional types are widely used in 
the manufacture of industrial 
motors: household appliances; 
diesel electric locomotives; dis- 
tribution transformers; electric 
shavers; automotive starters: 
generators and relays; tele- 
phone equipment; electric 
hand tools; aircraft equipment : 
meters; and many others. Wire 
from one-half the size of the 
human hair to the large round, 
square, and rectangular sizes 
are insulated with thin films of 
enamel, formvar, and nylon, or 
wrapped with cotton, paper, or 
fiberglass to provide conductors 
for magnetic windings. 





— DODGE COPPER PRODUCTS CORPORATION 


General Offices: 40 Wall Street, New York 5, N. Y. 


Mills: Bayway. New Jersey Yonkers, New York Fort Wayne, Indiana Los Angeles, Calif. 
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roved COUNTING RATE METER 
for Continuously Monitoring 


RADIO-ACTIVE MATERIALS 


Response Control: 4-position switch gives equilibrium time 
from 1 second to 3 minutes 


Newly Designed Pre-Amplifier: ix small cylindrical anodized 
aluminum case; easy decontamination; long cable may 
be used ; case equipped with tripod-type mounting thread 
(bench-top mount in photo is accessory sold separately) 


Quenching Circuit operates with self-quenching or non-self- 
quenching counter tubes 


® 


Greatly Increased Sensitivity: counting rate meter sensitivity 
Type 1500-8 increased four-fold; now responds to Y4-volt pulses 


Counting Rate Meter Panel Jack Terminals for 5 ma pen recorder providing con- 
$540 00 tinuous picture of what happens while radio-active 
. material 1s being monitored ; in absence of operator will 

indicate spurious activity 


Aural Monitor: small, built-in loudspeaker, with volume 
control for aural monitoring 


Stabilized Voltage on Counter Circuit, continuously variable 
from 400 to 2,000 volts (also available at terminals at 
rear of panel), with accurate voltage indication 


Wide Range: 5 to 20,000 counts per minute; full-scale 
values of 200, 600, 2,000, 6,000 and 20,000; note par- 
ticularly 2 ranges per decade; meter direct-reading in: 
counts per minute on all scales 


Good Accuracy: +3% of full scale on all ranges 


RESPONSE 
raat ow 


PRE-AMPLIFIER 


The probe is provided with a 4-pin socket into which either beta- or gamma tubes 
may be inserted. Counter tubes are not supplied with the instrument but are available. 
The G-R Counting Rate Meter has the same rugged mechanical and electrical design 
and manufacture that has featured a// G-R precision electronic laboratory equipment 
since 1915. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 


90 West St., mew vorK 6 920 S. Michigan Ave., cuicaoo s- 1000 N. Seward St., tos anctits 38 





